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LO INTRODUCTION 

On behalf of Ihe Presidio Trust (Tmsl), Treadwdl & Rollo. Inc. (Tre^dwell & Rollo) has 
prepared this Fwaf Cctrcclivc Aclt'on Plan (CAP] joj the Commi.i nciiy/Pos! Exchtinge Slmly 
Ar^ii encomj'kiis sing Ihe vicinity of ihe current Commissary and M^in Post Exchange 
iCommissary/PXj, also known ^s ihe Former Motor Pool (Study Are^) at the Presidio of 
San Francisco (Presidio), California (Figure I). A Site Investigalion (SIj has been conducted to 
ch^ractenze the nalure and extent of polenlml soil and giound water conlammati on at the Study 
Area. The SI was performed m accordance wilh Ihe apj'iroved S!le Invesfigiilton Work P inn jor 
ihe Commhsaiy/Pail Exchange Sliiciv Area. Piesidio oj San Francisco, Caiifoint'a (Work Plan) 
[Treadwell & Rollo. 2002b). Resnils of Ihe SI were presented in ihe Diafi Site Invcslfgarioir 
RefforS for Ihe Comm'usaiy/PosS Exchange Sutdy Area (SI Report] flreadwell 8i Rollo 2003c). 
As docnmenled in the SI Reporl, ihe Study Area hisloric^lly, conlained ^ number of struclures 
thai conshtuted the Presidio Consolid^led Molor Pool (Motor Poolj. The Trust mvesligated the 
Study Are^ in accordance wilh Ihe California Regional Water Qua hty Con irol Board (RWQCB) 
orders and by iheCalifoniia DeparlmenI of Toxic Subslances Control (DTSC) requirements to 
assess Ihe impact of ihe storage, use, and release of peholeum and possible hazaidous subslances 
relaled lo the former Molor Pool. 

Using Ihe infonnation obtained during ihe SI, ihis CAP h^s been prepared lo evaluate potential 
remedial ^Iteniatives to address adverse effects of Ihe release of pelrolenm -related conlaminalion 
^nd lo select corrective aclion for implementation al ihe Commiss^iy/PX Study Area. The 
correclive action selected under this CAP will adequately protec I hnm^n health, safely and the 
environmenl. As described in Seclion 1.2 of this CAP, certain releases of hazardous subslances 
within the Sludy Area are discrete siles lliat are being addressed by Ihe Tinst under different 
environmenlal cleanup authority in an appropriate regulatory decision document. 

On 30 July 2004, the Trust issued a Draft CAP lo stakeholders for review and commenL 
Appendix A presents comments received from stakeholders and ihe Trust's response lo the 
comments. This Final CAP incorporates several changes thai were made in response to 
comments (Section 1.5). 

LI Background 

The Presidio is located al the northern tip of the San Francisco peninsula (Figure I). The 
Presidio occupies approximately 1,491 acres and is bounded by San Francisco Bay on thenoith 
and Ihe Pacific Ocean on Ihe west. Densely populated residential areas of San Francisco border 
the Presidio to ihe south and east. 

The Presidio was a U.S. Army (Army) installation from 1 848 through 1 994, serving as a 
mobilization and embarkation point during several overseas conflicts, a medical debarkation 
center, ai^d a coastal defense for the San Francisco Bay area. Industrial operahons formerly 
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performed ^t the Presidio are associared with mainlenance and repair of vehicles, aircraft, and 
base faciliries. The Presidio alsoconlains a number of landfills used by the Anny for the 
disposal of municipal waste and conslinction debns. 

In December 1 9S8, the Secrelary of Defense's Commission on Base Reahgnments and Closures 
recommended closure of the Presidio. Under Public Law 92-5S9, the Presidio was trans feired to 
theNalional Park Service (NPS) on I October 1994 and became part ofihe Golden Gate 
Nalional Recreational Area. As required by the Ba^e Realignmeni and Closure Acl, Ihe Army 
inihaled environmenlal studies in conjunclion wilh Ihe transfer of Ihe propeily. 

Secfion 103 of Ihe Omnibus Parks and Public Lands Management Acl of 1996, Public Law 

104-333, 1 10 Slale4097(Trusl Acl) crealed Ihe Trust. The Tiust is a federal goveniment 
corporahon established for Ihe purpose of managing the leasing, maintenance, rehabilitation, and 
improvement of the non-coastal poilions of the Presidio (Area B). TheTru^l manages Area B in 
accordance with Ihe Trust Acl, including Ihe general objectives of ihe General Management Plan 
Amendment {GMPA) (NPS. 1 994 1, section I of the Golden Gale National Recreation Area Acl 
(Public law 92-589, 86 StaL 1299, 1 6 USC 460bb), and Ihe Presidio Trust Management Plan 
(PTMPj(Tmsl,2002|. The NPS retained responsibility for Area A of the Presidio and manages 
Area A in accordance with the GMPA (Figure I). The Trust assumed responsibility for 
remediation of both Areas A and B of Ihe Presidio on 24 May 1999 by signing the Presidio 
Memorandum of Agreement (MOAj and the Area A MO A. In addition, the Trust also 
enteredinloaConsent Agreement wilh DTSC and NPS on 30 August 1999 (DTSC. Trust, and 
NPS, 19991. 

1.2 Commisaary/PX Background 

TheCommissary/PX Study Area is situated between Mason Street and Doyle Drive 
(U.S. Highway 101) at the northern end of the Presidio [Figure 1 and Figure 2 A). Prior to the 
development of the Commissary and PX, the Study Area housed a number of Army structures, 
which no longer exist, as part of Ihe Motor Pool Potenhal contamination sources ("sites") in 
the Motor Pool are shown on Figure 3 and include Ihe following: 

• Former Motor Pool Shops, 

• Former Fuel Disi">ensing and Storage Area, 

• Former Grease Racks, Wash Racks, Waste Oil Tanks, Oi lAVater Separators, 

• Former Fuel Distiibution Pipelines, 

• Former Stonn Drains, 

• Former Railroad Tracks and Coal Storage Bin, and 

• Former Building 633 Firing Range and Low Temi>erature Thennal Desorption (LTTD) 

Area. 
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These siles were used rX various times to store supplies, equipment, and fuels to service and 
maintain vehicles for the Presidio. Reviews of historical recoids, aenal photographs, inlei"views» 
and sile reconnaissance have identified approximately 30 sh"uctui"es thai were preseni in Ihe 
Study Area. Addilionally, numerous underground slorage tanks (USTs) and above ground 
storage tanks (ASTs), fuel dispensers, and associated conveyance pipelines were reported active 
al various limes between 1900 and I9S4 (ITCorporalion [IT], 199S]. TheMotor Pool was 
demolished m 1984. Site histones are summarized in Ihe SI Reporl (Treadwell Sl Rollo, 2003c). 

Four Commissary/PX Sludy Area siles were detennined to be associated with releases of 
hazardous substances as defined under ihe Comprehensive Environmental Response^ 
Compensation, and Liability Act, as amended (CERCLA). These four CERCLA siles are the 
Fonner Railroad Tracks Area, Former Coal Storage Bin Area, Fonner Enilding 633 Firing 
Range, and Fonner Bnilding609 Area. The evaluation and selection of remedial alteniatives for 
these four CERCLA sites are documented in Xhe Drap Remediii/ Aclron Pk/n fRAP), Btiker 
Beach Dislurbed Areas /, iA, 2, and 2A and T^veiity-Seven Other Main InsUsUtilioii S'sles 
(MACTEC, 2004) and their remediation will be addressed independently but incoordination 
with the achons authorized by this CAP. 

TheComnnssary/PX Study Area is directly south of the fonner Cnssy Airfield, now a lOO-acre 
open space recreational area located within Area A of the Presidio, as shown on Figure 2A. 
Restorahon of theCrissy Field area was conducted between 1998 and 1999, which included 
removing more than 87,000 tons of hazaidous fill material and 70 acres of asphalt and concrete. 
The landscape was reshaped to create an 1 E-acre tidal marsh, a 28-acre grassy field (the restored 
"airfield")' several picnic areas, and a promenade that is part of the400-inile Bay Trail [EKl, 
2004b). The Commissary/PX Study Area is directly adjacent to the Cnssy Field Marsh and 
associated dune habitat. The northwest portion of the Study Area extends partially into the 
restored grassy field ofCrissy Field. 

L3 Re^latory Framework 

As detailed in Ihe RWQCB (2003) Older No. R2-2003-00S0 (Older), tiie Commissary/PX is a 
known petroleum site requiring preparation and implementation of a CAP. The RWQCB Order 
presents Site Cleanup Requirements (SCRs) for the protection of human health, ecological 
receptors, and water quality which have been used to develop the CAP cleanup levels. 

This CAP has been prepared in accoidance with Task 6 of the RWQCB Older. The CAP also 
fulfills the California requirements of Title 23, California Code of Regulations ICCR], Division 
3, Chapter 16, Article 1 1; and Call foniia Health and Safety Code, Chapter 6.8. Cleanup levels 
for the Commissary/PX Study Area are specified m this CAP. Petroleum contaminant cleanup 
levels are based on the SCRs listed in the RWQCB Order. Cleanup levels for n on -petroleum 
contaminants are based on the planned land use and site lithology[ies) and were developed in the 
Devek'pmenI of P i es\dio-Wsde Chamlp Levels for SoU. SedimenI, Groiindwaief^ and Suiface 
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Waler (Er\ei &. Kalinowski, Inc. |EKI1, 2002) (Cleanup LeveU Documenl). Applicable state and 
federal laws are identified and presented in Section 5.3. 

lA Public Participalion 

A Draft CAP was prepared for public review and comment. On 30 July 2004, the Draft CAP 
wasdistnbuted To slakeholders, including ihe Presidio Restoration Advisory Board (RABj, NPS 
and regulatory agencies. The Draft CAP also was available for public review in ihe Presidio 
LibraiT. Comments were invited through 30 September 2004. Com men is received from 
stakeholders were carefully considered by the Trust and the Tmsl has interacted with 
stakeholders to discuss comments. This Final CAP includes several revisions that were made to 
address stakeholder comments. Stakeholder com men is and the Tinst's response to comments are 
presented in Appendix A and briefly summarized in Section 1.5 below. Copies of Ihis Final 
CAP are available for review al ihe Presidio LibraiT. 34 Graham Streel, Presidio of San 
Francisco, weekdays between ihe hours of S am and 5 pm. 

L5 Response to Stakeholder Comiueiils and Cleanup Level Updates to CAP 

After review of all commenis received fiom stakeholders on the Draft CAP, several changes 
were incorporaled into ihis document to address four broader consideralions: 

• Schedule for iniplementalion of the corrective action, 

• Cleanup of polycyclic aromatic hydrocarbons (PAHs)in soil, 

• Cleanup of metals m soil, and 

• Dissolved arsenic detecled in groundwater. 

This section presents discussions regarding Ihe se four considerations. These discussions also are 
included in Appendix A along wilh responses to specific commenis. In addihon, allhough no 

stakeholder comments were received on ihe cleanup levels used in ihe Draft CAP, specific 
cleanup levels have been updated in this Final CAP, as summarized below. 

Im pi em entail on Plan and Schedule 

After careful consideration of all comments, Ihe Trust re-evalualed and modified the approach 
for implementing Ihe correchve aclion and revised the i mplementah on schedule to address 
several important issues. A number of present uncertainlies (discussed below j make it difficult 
to accurately define, at this fime, the full exient of necessaiT cleanup. To address the 
uncerlainhes, the TrusI plans to implement ihe correcfive aclion in two phases. The phased 
approach will allow uncertainlies regaining future land use (including Ihe planned expansion of 
theCrissy FiekJ Marsh), Ihe volume and extent of contain in ah on, and the potential presence of 
culturally significant ailifacts in the subsurface lobe addressed. As part of the phased approach^ 
the Trust has divided the Study Area into two areas, which will be managed separately dun ng 
implementabon of the corrective action. The Phase 1 and 2 Areas are shown on Figure 2A. 
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The Phase I Area encompasses all portions of the site wilhin Area A ^nd portions of Area B 

within ^n ^ppro'iimate 150-foot buffer zone along the cunentCnssy Field Marsh shoreline 
(Figure 2A|. The Order used a 150-fool buffer along the Cns^y Field shoreline loeslabh^h the 
Saltwater Ecological Protection Zone. The primary objective of coireclion achons within the 
Phase I Area i^ to address the ^oil RUs that potentially pose a current threat to the Crispy Field 
Mar^h ^nd land use^ within Are^ A. 

The Phase 2 Area encompasses the remaining portions of the site which fell outside of the 
approximate 150-foot buffer zone and are within Area B (Figure 2 A). The primary objechve of 
correction actions within the Phase 2 Area is to address the RUs that potentially pose a threat to 
anticipated land nse (i.e., recreational use) within Ai"ea B and could pose r threat to the Cnssy 
Field Marsh if it were expanded into the are^ in the future. 

During Phase 1 , soil which poses a threat to the Crissy Field Marsh will be removed at all 
Remedial Units (RUs| located within the Phase I Area. Implementation of Phase I is currently 
planned to commence no hter th^n 21 February 2006 (date pending RWQCB approval). 

Phase 2 will commence following decisions regarding the potential expansion of the Crissy Field 
Marsh into the Phase 2 Area. Dunng Phase 2, soil will be removed from RUs located within the 
Phase 2 Area consistent with land use decisions, subject to RWQCB approval, [f the Crissy 
Field Marsh is expanded into the are^, cleanup will be conducted to protect the marsh and human 
l^nd use, ^s applicable. If theCrissv Field Marsh is not ei'ip^nded into the are^, cleanup m^y be 
conducted to protect the anticipated land use (i.e., recreational use). These cleanup decisions 
will be made in consultation with the RWQCB prior to implementation of Phase 2. The Trust 
will proceed with Phase 2 work no later than the end of 2008. 

The present Lincerlainhes that warrant conducting the conective achon work in two phases 
include: 

• Uncertainties about Crissy Field Marsh Expansion . AlongCrissy Field, the RWQCB drier 
specifies separate zones with different cleanup levels. Themajonty of theComniissary/PX 
Study Area is in the Order's Saltwater Ecological Protection Zone ( Figure 2A). The Zone 
was drawn to allow for the potential expansion of the Cnssy Fieki Marsh into the 
Commissary/PX Area. However, the extent and location of potential expansion is currently 
unknown, but is being considered by the Trust and NPS. The proposed expansion project 
will be evaluated in an upcoming National Environmental Policy Act (NEPA) process. 
Although It is possible that the Cnssy Field Marsh could be expanded to include the 
Commissary/PX Area, it is likely that alternate locations for expansion will be selected. 
Therefore, cleanup of the F*hase 2 Area to the most stringent levels required to support an 
ecologically sensitive marsh is unwarranted until the proposed marsh expansion project is 
studied under NEPA and a decision is made regarding expansion into the Phase 2 Area. If 
instead, the future use of the Phase 2 Area involves a land use other than marsh expansion, 
then alternahve cleanup levels, consistent with actual land use, may be more appropriate. 
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The Sail water Ecological ftolecrion Zone cleanup levels are considerably more stringent 
Ih^n other potentially applicable cleanup levels (i.e., proteclion of human health. Table I of 
the Order; prolection of lerreslrial receptors, Table 2 of Ihe Order; and prolection of 
gioundwaler in Crissy Field Groundwater Area, Table 5 of the Order]. Thei"efore, 
remedmtion costs to remove all soil exceeding ihe S a Uwater Ecological FVolection Zone 
cleanup levels wilbin Ihe Phase 2 Area would be considerably higher than cost^ of cleanup 
as^iimmgan allernale land use. Because of these considerable costs, it is piudent to defer 
cleanup of affected soil wilhin Ihe Phase 2 Area unlil a decision is made regarding expansion 
of Ihe Crissy Field Marsh. 

If Ihe Crissy Field Marsh later expands into Ihe corrective aclion site, peiro leu m -affected soil 
in the Phase 2 Area could be removed al Ihe lime of marsh exj'iausion. This phased apiiroach 
lo remediation avoids "double excavation" of soil, once now and again laler, thus 
unnecessarily duplicating mobilizalion and admmislralivecosls. 

The Trust recognizes that there may be adminislrative issues lo be addressed before 
pelroleum can be left in place at concentrations above Ihe Saltwaler Ecological Protection 

Zone cleanup levels withm Ihe Phase 2 Area; however, Ihe effort lo address the 
administrahve issues maybe warranted m lighl of the highcosi lo remediate all soil with 
concentrahons above the Saltwater Ecological Pi'olection Zone cleanup levels. 

Uncenainlies aboulTotal Volume of Affected Soit and Associated Remediation Costs . As 
pointed out by commenters, the actual extent of affected soil is uncertain and could be much 
larger than whal was depicted in the July 2004 Draft CAP. Accordingly, remediation costs 
could be considerably higlier than onginally eshmaled m the Draft CAP. To further assess 
Ihis uncertainly, a second, more conservative inteqiretation of soil RUs has been added to 
Ihis Final CAP which shows larger potential cleanup areas of soil containing peholeum 
hydrocarbons al concentrations above Saltwater Ecological Protechon Zone cleanup levels 
(see Section 3.3). Because remediation costs could significantly increase undei Ihis alternate 
scenario, it is prudent to defer the final cleanup decision for the Phase 2 Area until future 
land use detenninahons about the Crissy Field Marsh expansion have been made. 

Uncertainties about Archaeological Issues . Portions of IheCommissary/PX Studv Area are 
known to be archaeologically sensitive. Subsurface excavations and activities within the 
Study Area could disturb or damage sensitive artifacts. The Trust is currently working with 
Presidio archaeologists to develop an approach for monitoring and processing archaeological 
artifacts to avoid adverse impacts on Ihe artifacts (see Section 5.4). Implementation of 



The Cdnimiss[ir\'/PX Sludy Area also fails within ihc area dcsigrialcd as an "Ecological Buffer Zonc^ 
in ihcClcjnup Levels Documcnl (EKI, 2002; Figure 7-2). However, ihesc cleanup levels arc nol 
applicable lo ihe pelroleuni-rclalcd COCs allhi^sile (TPH. BTEX. and PAHs) because no TPH or 
BTEX cleanup levels were developed for ihe "Ecological Buffer Zone" [Table 7-2) and ihc 
applicable PAH cleanup levels developed under ihc Order are considerably lower ihan ihosc 
developed for ihe "Ecological Buffer Zone." For melals. Ecological Buffer Zone cleanup levels arc 
considered (along wilh all olher applicable cleanup levels) because there arc no cleanup levels for 
ihcse conlajninanls under ihe RWQCB Order. 
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Phase 1 will provide an opporUinily to evaluate this approach before commencing subsurface 
etcavations within the Phase 2 Area. Because such archaeological moniloring and 
processing may be tinie consuming and costiy, phasing the work and conlroiimg Ihe lolal 
amouni of soil to be e>:cavaled in a given vear should minimize ihepolential construction 
delays such monitoring and processing may cause. 

Cleanup of PAH5 

Thepnmary objechve of this CAP is to evaluate potential remedial allemahves to address 
adverse effects from petroleum -related contamination and select a corrective action for 
implemenlahon at the Com miss aiT/PX Studv Area. Contaminants considered lobe related to 
petroleum releases in LhisCAP are total petroleum hydrocarbons fTPH) as gasoline, diesei^ and 
fuel oil; I'lolvcvclic aromatic hydrocarbons (PAHs); and benzene, toluene, ethylbenzene and 
xylenes (BTEX). However, although PAHs are acomponent of petroleum hydrocarbon 
mixtures, they can also be derived from other anthropogenic sources, such as asphalt pavement, 
contaminated fill, particulates from burning, and vehicle exhaust (Agencv for Toxic Substances 
and Disease Registry, 1995; see website at hltp:V/w ww.atsdrcdc.gov/iQxprofiles/tp69.hlm] ]. 
PAHs may be present in soil at the Study Area from these sources, particularly from pas! 
disposal activities or placement ofconiaminated fili. Therefore, PAHs may potentially be 
present in any fill material or material potenliallv moved and reburied during past site 
demolition, construction, and grading activities. If present throughout the fill, the extent of PAH 
contamination would be difficul lo define and potentially coitiv to remediate. Thus, the 
following approach has been developed in this CAP lo address PAHs in soil, consistent with the 
Phase I and 2 Areas identified above: 

■ Phase 1 Area; Within Area A portions of the Phase 1 Area, the Trust will remediate TPH 
and B TEX con I ami nation lo achieve cleanup levels for unrestricted land use. The Trust will 
also remediate PAHs to achieve unrestricted land use within Area A, to the extent 
prachcable, bul will consult with theNPS and RWQCE regarding further excavation 
decisions related to these compounds dunng implementation of the remedy. To the extent 
prachcable, remediation will be conducted so that no land use control (LUC) is necessary 
within Area A. It is noted that ifcontaminahon is left m-place above cleanup levels for 
unrestricted use in Area A, an LUC for the area may need lobe adopted and would be subject 
to management of the LUC by theNPS. Within Area B portions of the Phase 1 Area, an 
LUC will be implemented lo prohibit unrestricted human land use of the property and PAHs 
above human health cleanup leveis will be maintained under caps {e.g., pavement). 



p 



Phase 2 Area; Within the Phase 2 Area (which is entirely within AreaE), an LUC wiil be 
implemented lo prohibit unrestricted human land use of the piopert^'and PAHs above human 
health cleanup levels will be maintained under caps (e.g., pavement and buiidings| or in 
landscaped areas (Figure 2B). Once a decision is made regarding expansion of the Crissy 
Field Marsh into the area, cleanup decisions for PAHs will be made in consulianon with the 
RWQCB, prior to implementation of FTiase 2. 
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Cleanup of Met^l^ 

As sTired ^bove, ihis CAP addresses conlaminali on associated with pelroleiim releases, including 
TPH, PAHs, ^nd BTEX. Cerlain metals are predentin Sludy Area soil ^1 levels above 
backgiound concentrations and cleanup levels. These metals include cadmium, chromium, 
copper, lead, nickel, and zinc which are associated with shallow fill nialerial present beneath the 
Study Are^. The a Item atives developed in this CAP for Area B include LUCs lo address metals 
that may be left in j'llace at concentrations above cleanup levels [Figure 2E |. To the extent 
prachcable, remediation of metals will be conducted so that no LUC is necessary within Area A. 
It IS noted that if contamination is left in-place above cleanup levels for unrestricted use in Area 
A, an LUC for the area may need to be adopted ^nd would be subject to m^n^gement of the LUC 
by the NPS. 

Dissolved Arsenic in Groundwater 

TheTrnst received several comments regarding detections of arsenic in groundwater above the 
identified cleanup level of 10 micrograms per liter (jig/Lj, which is based on the cleanup level 
for drinking water. Arsenic concentrafions ingioundwater intermittently exceed this cleanup 

level in samples from two seep loc^fions (610SP0I and 6lOSF*02, Figure 3 j and two monitonng 
wellsupgi-ddientof the seeps (610GW102 and 6I0GWI03, Figures).' To address reviewer 
comments, ^detailed analysis of dissolved arsenic in groundwater at the Study Area was 

l">erformed. This evaluation is presented in Appendix A, Aft^chmenl A-l . Secfion 2.44 includes 
a summary of how naturally occurring arsenic in soil may become dissolved because of reducing 
groundwatercondihons. This secfion and Attachment A-l ^Iso discuss the association of 
red ucmg groundwater condifi on s and dissolved arsenic at the Commissary/PX Study Area aiid 
other sites at the Presidio. 

The Trust notes that dissolved arsenic concentrations in all gjoundwater samples from these 
four locations, are below the Saltwater Ecological Protection Zone cleanup level of 36 \ig/L and, 
therefore, dissolved arsenic in groundwater does not pose a significant risk to ecological 
receptors in Crlssy FiekJ Marsh. It is extremely unhkely th^l shallow groundwater adjacent to 
Cnssy Field Marsh will be used for drinking water purposes. This point wds acknowledged by 
RWQCB when soil cleanup levels were developed for Crissy Field. The Order states: 

"Crissy Field is trebled differently because there is a low probability of groundwater 
being used for municipal supply purposes in the near future. Although groundwatei in 
certain ^reas within Crissy Field meets the en ten a of this Board's dnnking water pohcy 
(Board Resolution 89-39), the probability of use for such purposes is minimal. Pumping 



Arsenic also was dclcclcd si 17 Jig/L in one grab giQuudwalcr sample near ihc Former Railroad 
Tracks/Coal Bm aiea {600RRGG02f. 

One iirsemc dclecliou of 220 [ig/L was reporled in Jii urifillcred qualilv conlrol duphcale sample sent 
lo a Comrol Lab from seep 610SPU 1. Arsenic wasdelecled Jl 6.6 |ig/L iri ihe priniary sjmple and 
was nol delected i<5 |Jg/L) in a duplicate sample, both sen! lo ihe pnmary lab <bolh uufillered 
samplcsl. The elcvalcd iirseriic \n the Conlrol Lab sample is likelv ihc rcsull of lurbidily in ihc 
sample and nol represejilalive of diavjlved ar:^nic in groundwaler. 
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groundwater in those portions of Crissy filed |sic] where ^rtifid^l fill lie t^ic] on top of 
b^y mud is likely To c^use seawitei intrusion and land subsidence. Thus limiting the 
probability of developing these waters for such use." 

The instances where dissolved arsenic in groundwaterexceeds the drinking water cleanup level 
conforms to the conditions described above in the RWQCB Oi"den Although the drinking w^ter 
cleanup levels ^pply to all gi'oundwater m r strict sense, it is reasonable to tre^t the achievement 
of cleanup levels at Cnssy Field differently dne to the low probability' of using the groundwater 
^t this location as a drinking water supply. Thus, in this CAP, arsenic concentrations ^bove the 
drinking water level of 10 \ig/LaK also evaluated ^g^inst the Salt Water Ecological cleanup 
level of 36 jig/L to determine if arsenic poses a potential threat to the Crissy Field Marsh ^nd 
assess the need for further action related to arsenic i n ^oundwater. 

Cleanup Level Updates 

It is noted that the following cleanup levels have been updated or added to this Final CAP: 

• Groundwater cleanup levels foi Sahwater Ecological FVotection Zone: The saltwatei cleanup 
levels used in the Draft CAP for metals were obtained from the Presidio-Wide Cleanup 
Levels Document (EKl. 2002), which are based on watei quality cnlena from theRWQCB's 
Basm Plan. These values have been updated in this Final CAP to reflect the u^xjated manne 
walerquality objectives from theRWQCB's Basin Plan,November 2004 (Section 3.2.2). 
Groundwater data have been re-screened to these updated values to evaluate groundwater 
impacts and select contaminants of concern (COCsj. 

• SCRs for Crissy Field Groundwater Basin: TheSCRsinthe RWQCB Order for groundwater 
protection at Crissy Field are applicable to theCommissary/PX Study Area, but were not 
applied in the Draft CAP. This Final CAP incorporates these values to determine appropriate 
soil cleanup levels [Section 3.2.1). 

• Saltwater Ecological FT"otection Zone Boundary; Soil data collected in the western portion of 
the Study Area were previouslv screened against the most stringent cleanu]"' levels for 
saltwater protection. However, as shown on Figure 2 A, the western poilion of the Study 
Area falls outside of the Saltwater Ecological Protection Zone. Therefore, soil and 

giound water data collected in this area have been re-screened against more applicable 
cleanup levels to select COCs and identifyRUs (Section 3. 2). 
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2.0 SITE BACKGROUND 

Thi^ sec lion discusses The geology and hydrogeolog>', summ^iizes site history, previous 

invesligatious, and correclive actions comj'kleled at theComiiiissury/PX Sludy Area, and 
describes Ihe source, nalure and extenl of contamination found in the SI ^s we!) ^s more lecenl 
groundwater sampling resulls. 

2.1 Site Geology and Hydrogeology 

The following sections discuss the geologic and hydrogeologic resuHs collected during the SL 

2.1.1 Geology 

SI soil boring localions are shown on Figure 4. The materials encounlered during the SI 
included silly sandy gravelly fill maten^l overlaying sand, peat, and highly pl^slic sill and clay 
(Bay Mud J. The general geologic conditions are illustraled on Figure 5. The sand underlying 
the fill malerial is fine to medium g]"ained and lypical of ihe sand which was hydraiilically placed 
from offshore sources lo fill the former lidal marsh area [referred to as the 1915 sand). The 1915 
sand is laterally continuous overCrissy Field and locally ranges belween 3 lo 6 feel thick. 
Nalive peal and Bay Mnd underlie the 1915 sand. Towards Ihe soulheni Sludy Area boundary, 
the 1915 sand overlays nalurally occuiringmlerbedded fine-grained estiiarine and sund deposits 
(Figure 5). The Bay Mud does not apjieai lo be conlinuous across Ihe Stndy Area. Allhougli the 
Bay Mud is observed fairly consislenlly along ihe norlheni portion of ihe Study Area east to west 
along Mason Street it is not found in the southern portion. In ihe southern poition of the Sludy 
Area, Ihe Bay Mud may pinch out towards Ihe bedrock bluffs and becomes disconhnnons with 
localized areas of peal. Delai led geologic cross sections are presenled m the SI Report 
(Tread well & Rollo, 20CBc). 

2.1.2 Hvdrogeology 

As part of Ihe Bus e^'rde Grciinclwafer Monilonitg Plan for the Presidio, Montgomery Walson 
( 1 996b) identified four dislinct waler-bearing zones ( A I , A2, B, and C) beneath Ihe 
Commissary/PX Study Area. Groundwaler was encounlered in ihe A I zone dnring Ihe SI at 
deplhs ranging belween 2 and 5 feel bgs with ihe depth lo groundwater increasing lo ihe south. 
The Al zone rej'kresents the first groundwaler bearing zone encounlered beneath ihe Study Area. 
Based on the nalure of Ihe j'lotential conlaminants (pefroleum hydrocarbons and relaled 
conslitiieni Ihat are lighler than water) and the results of the SI (denser chlorinaled volatile 
organic compounds were nol preseni), the Al zone is the waler-bearing zone of inleresi for this 
CAP. Groundwaler monitoring wells inslalled wilhin Ihe Study Area during ihe SI are screened 
in Ihe shallow A I zone. Groundwaler elevations collecled dunngihe First and Second Quarter 
2005 sampling events were evalualed wilh Sludy Area wells including Building 610 wells and 
former Building 637 wells loundersland beller Al zone gioundwaler flow directions and 
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gradients (Figures 6 and 7). Groundwater elevations for Study Area^^ell^ and Building 610 
wells are shown in T^ble 1 . Groundwater elevation measurements were collected at ^11 site wells 
on 14 March 2005 and 23 May 2005 (Tread well & Rollo, 2005b). During the First Qiiarler 
2005, groundwater elevations at theCommissary/PX Ai"eai"anged from 6.43 to 14.49 feet above 
Presidio Lower Low Water Dalnm of 1907 IPLLW) in groundwater monitoring wells 
600GWI02and 600GWI05, respectively. Groundwater flowed generally north towards the 
Crissy Field Marsh and San Francisco Bay (Figure 6). Groundwater gradients at low tide m the 
Commissary/PX Area were calculated to be approximately 0.01 1 feet per fool on the western 
half of the area and O.OIO feel per foot on the eastern half of the area. 

Durmg the Second Quarter 2005, g]"ound water elevations at low tide at the Commissary/PX Area 
ranged from 7.13 to 14.44 feet above PLLW in monitoring wells 600GWI03 and 600GWI05, 
respectively. Groundwater generally flowed in a northerly direction during the Second Quarter 
2005 (Figure 7). Groundwater gradients at low tide in the Commissaiy/PX Area were calculated 
to be approximately 0.012 feet per foot on the western half of the area and 0.01 1 feet per foot on 
theeastem half of the area during the Second Quarter 2005 (Treadwell & Rollo, 2005b). 

2,2 Sile History 

This section presents background information on the potenhal sources ofcontammant releases at 

theCommissary/PX Study Area, including operational histories and SI potential contaminants of 
conceni [PGOCsj. In the SI, [*COCs were defined as constituents that would be potentially 
present m sile media as a result of previous Motor Pool operations conducted at the Study Area. 
A summary of each Motor Pool soume group (Figure 3 j, including activities and potential 
contaminant source areas are presented below. 

• Former Motor Pool Shop Structures were used pnmarily for the maintenance and repair 
of motor vehicles. The activities generally associated with these buildings included the 
use of fuels, cleaning solvents, and paints. The PCOCs for this group included TPH as 
gasoline (TPHgj,TPH as diesel fuel (TPHd), TPH as fuel oil(TPHfo), volatile organic 
compounds (VOCsj, PAHs, and 6 metals (cadmium [Cd], chromium [Gr], copper [Cu], 
lead [Pb], nickel [Ni], and zinc [Zn|). 

• Former Fuel Igasolme and diesel) Disjiensing and Storage Areas. These include USTs, 
ASTs, and conveyance pipelines. Several historical structures in the Study Area were 
used to dispense or store fuels (gasoline, diesel fuel, and fuel oil|. This soui"ce group 
includes known or suspected USTs, ASTs, and conveyance pipelines. The PGOCs for 
IhES group included TPHg, TPHd. TPHfo, BTEX. MTBE (methyl teri-butyl etherj, 
PAHs, and 6 metals (Gd, Gr, Cu, Pb, Ni, and Znj. 
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• Former Grease R^cks, Wash Racks, Waste Oil Tanks, and Oil/Water Separalors include 

^liTJctiires or processes ihal involved Ihe degree sing and cleaning of vehicles, and the 
collection and storage of oily wastes ^nd solvenls. The ^clivilies generally associated 
with ihese buildings included Ihe use of fuels, and cleaning so IvenI and waste oil storage. 
The PCOCs for this g]-oup included TPHg, TPHd, TPHfo, VOCs, PAHs, polychlorinaled 
birhenols(PCBsj, and6melals(Cd,Cr,Cu, Pb. Ni, and Zn). 

• Former Fnel Distribulion Pii^elines included underground dislribulion pipelines which 
may have Iransporled gasoline, diese I fuel, and Presidio fueloiL Several pipelines have 
been removed during past remedial aclivilies m Ihe Sludy Area. This source group 
included a susi^ecled former EDS pipeline along Ihe soulheni boundary of Ihe Study Area 

(Rpeline A), the EDS pii^eline lo UST FDS-I, suspecled gasoline anddiesel fuel pipeline 
from Building 637 to Building 626 (Pipeline C J, and FDS Sections BRG-5.CF-3. CF^ 
andCF-12. The PCOCs for this group included TPHg, TPHd, TPHfo, BTEX,MTBE, 
PAHs, and Pb. 

• Former Stonn Drain System provided the primary calchment basins and surface runoff 
colleclion for the Motor Pool. This source gioup consists of Ihe former storm drain 
system for Ihe Molor Pool Most of ihe surface runoff wilhin Ihe Molor Pool would have 
been directed to ihe fonner storm drain system. Additionally, it is likely that floor sumps 

and oil/water separators wonid have been plumbed lo discharge to Ihe storm drain 
system. This svslem would collect and convey oily waslesand solvents. The F*COCs for 
IhfsgronpingincludedTPHg, TPHd, TPHfo, VOCs, PAHs. and 6 metals (Cd,Cr. Cu. 
Pb.Ni.andZn). 

■ Fonner Railroad and Spur tracks were nsed lo deliver and transj'koil petroleum products 
and coal to the Molor Pool and the Coal Storage Bin area. This source gronp consists of 
Ihe former railroad tracks and Coal Storage Bin located along the south side of Mason 
Street and a fonner spnr track which entered Ihe fonner Motor Pool area near Halleck 
Street and ended adjacent to Building 610. Historical records document coal storage 
from at least late 1915 through 1942 m the vicinity structure 604. Historically, some of 
Ihe fuel and coal deliveries to the Motor Pool were made via railcar (IT, 199E). The 
PCOCs for tins group included TPHg, TPHd, TPHfo, VOCs, BTEX, PAHs, 6 metals 
(Cd,Cr, Cu, Pb, Ni, and Znj, and arsenic (As). Arsenic is a PCOC due to possible coal 
h"anspoi1 and storage. Asdescnbed in Section \.2, the evaluation and selection of 
remedial alternatives for these CERC LA sites are documented in a Draft RAP 
(MACTEC, 2004) and their remediation will be addressed indej'iendently and separately 
fiom the actions authorized by this CAP. 

• Former LTTD Area where baseline soil sampling detected jietroleum hvdrocarbons 
and metals. The former LTTD Area is near the fonner Building 633 Firing Range and 
includes AST 634. No history of Motor Pool use of the area has been identified. 
However, soil sampling results from the LTTD treahneni area that were collected pnor to 
Ihe area being used for soil treamient by the Army included detections of TPH (diesel 
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fuel and motor oil carbon ranges) and metals ([T, 1 998). The E'COCs for this group 
included TPHg, TPHd. TPHfo, ETEX, PAHs, ^nd six melals (Cd, Cr, Cu, Pb. Ni, 
and Zn). 

U Past Corrective Aclions 

A number of investigations and soil removal actions have been conducted in and around the 
Sludy Are^ as summarized in the S!lf hvesligeilion Work P tan joilhe C'lrnmissiity/Pi'sl 

Exchange Study Areis (Treadwell & Rollo, 2002bj, in Table 2, and on Fignre 3. The previous 
removal actions have included: 

• Building 626 waste oil UST removal, 

• Building 603 UST removal, 

• FDS-I UST(Building6l7)removal, 

• FDS pipeline to FDS-l removal [BR6-5), 

• Conhngency Site 171 199-1 100 and the Commissaiy Seeps Interim Source 
Removal Action^ 

• FDSpipelinesCF-3,CF-4, andCF-12, and 

• Conhngency Site I1109S-I100. 

The results of each previous removal action are incorporated into this CAP as described below. 

\y\ 1985, a waste oil UST was discovered and removed during the demolition of Building 626 
prior to ihe construction of IheCommissaiy (Building 610) (ITCorpor^bon, 1 997a j (Figure 3). 
Despite a thorough search, little informali on documenting Ihe size of the UST, loc^hon and 
extern of Ihe soil excav^hon and volume of soil removed has been found. The total volume of 
soil removed is unknown. The lOconfirmalion soil samples collected, (exact location unknown) 
reporl"tot^l fuel hydrocarbons" ranging bel ween 96 milligrams per kilogram (m^g) and 
5,900 mg/kg (Youngkm, 1996^). One soil sample analyzed for VOCs reporled non-detecl 
concenlrahons for all tested analytes. This sile w^s included m the Commissary/PX SI and is 
being addressed by and incorpor^led mlo this CAP. 

In 1996, Iwofuel storage USTs were removed ^nd over-excav^led within the Study Area. 
A 1,000-gallondiesel UST, located adjacent to Building 603 was removed on 15 July 1996. 
The excavalion limits measured approximately 25 feel long by 21 feel wide and 5.5 feel deep 
(Figure 3|. Approximalely 98 cubic yai"ds(yd') of soil was excavaled and removed. A total of 
5 confirmalion soil samples and I groundwaler grab sample were collecled from ihe excavation. 
Concentralions of TPHd (u]"' to 600mg/kg| and lot^l petroleum hydrocarbons as motor oil 
(TPHmo) luplo 96 mg/kg) weredetecled m soil from Ihe limits of Ihe excavalion. TPHd 
(6,8(X) \\^L) and TPHmo (220 [ig^Lj concentrahons m gjoundwaler were reporled from ihe 
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groundwater grab sample fMontgomery Watson, 1 998bl. These ^ites were included in the 
Commissary/PX SI ^nd are being addressed by and incorporated into this CAP. 

The second UST, a UOOO-g^llon fuel oil UST (FDS-1) w^s removed on 29 Oclober 1996, wilha 
final excavali on ine^^uring2l feet long by 19 feel wide and 5.5 feel deep (Figure 3). A Iota! of 
70 yd of soil wasexc^v^led and removed. A lolal of 6 soil confinnation samples ^nd I 
groundwater gi"ab sample were collected fiom the excavalion. The m^xiniLim concentrations for 
TPHd of 1,900 mg/kgand TPHmo ^1 1.900 mg/kg wererepoiled in soil from Ihe excavalion 
limits, and the ground water gr^b sample re su Us delected TPHd (99 MS^L) and TPHmo 
(1,100 Mg^) (Montgomery Walson, ]99Eb). These siles were inckided in Ihe Commissaiy/PX 
SI and are being addressed by and mcorporaled into ihis CAP. 

As part of Ihe Army base-closure environmental activities, many of Ihe Presidio's FDS pipelines 
were systematically removed. In April 1997, one section of FDS pipehne in ihe vicinity of the 
former UST FDS-1 (BR6-5), was removed and Ihe area over-excavated {Figure 3). 

Aj'kpi oximately 674 yd of soil was removed during ihe over-excavahon activities. A total of 
2S confirmation soil samples wascollecled from ihe limils of Ihe excavalion and analyzed for 
TPH and PAHs. Detecled concentrations up lo>l,925 mg/kg for TPH and 3.245 mg/kg for lota 1 

carcinogenic PAHs were reported from theexcavahon linnts (IT Corporation, 1999). This area 
was also included in the Commissary/PX SI and is being addressed by and incoiporaled inio 
this CAR 

Contingency Site 171 199-1 ](X) was identified on 1 7 November 1999 when petroleum odors were 
observed al water seeps entering Ihe sonlhweslerncorner of the Cnssy Field wetlands (Tinst, 
1999b). No sheen was observed on ihe water surface of the seeps or wetlands. No stained or 
discolored soil was presenl. TheTrusI sampled ihe seeps in accordance with ihe Conlingency 
Aclion Plan (Triisl, 1999a). Analyses of grab surface water samples from iwo surface water 
seeps to IheCrissy Field lidal marsh contained lowconcentrahons of TPHgand TPHd. A 
polenlialhislorical Molor Pool source was identified as Ihe former Buildings 621 Ihrough 624 
fueling area and Building 655 area. The Inlerim Source Removal Achon Plan was implemenled 
dunng summer of 2001 norlh of IheCommissarv' (Building 610) (Figure 3 j (Treadwell Si Rollo, 
2002a). Aiiproximately 2,900 yd' of soil was excavated and removed. AU soilconfirmalion 
sample resulls at Ihe excavalion limils indicated concenlralions below Ihe proposed cleanup 
levels. Ground waler nioniloring has been perfonned since removal aclion compleli on as part of 
Presidio-wide Quarterly Cirou nd waler Moniloring Program (Treadwell & Rollo, 2005b|. SI and 
quarterly groundwater and seep sample TPH resulls have been below cleanup levels [Treadwell 
& Rollo, 2005b), and Iherefore Ihis site requires no fuilher action for TPH. This area was also 
included in theComnussary/PX SI and is being addressed by and incorporated inio this CAP. 

In the northwestern porlion of Ihe Study Area on the north side of Mason Sireet, three seclions of 
FDS pii">eline (CF-3, CF^, andCF-12) were removed and over excavated in 1999 (Figure 3). 
Confinnalion samples for FDS lines CF-3, CF-4, and CF-12 indicated cleanup level exceed ances 
within and near the Sludy Area. TheCF-3 exceedance areas were included in Ihe Building 637 
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corrective action fEKI, 2004a). The CF-4 and CF-1 1 areas are being addressed by and 
incorporaled into Ihis CAP. 

Contingency Sile I ] I09S-1 lOOconsi^led of fiiel impacted wil and was discovered in 1998 
(Golden Gale Nalioiial Park Association [GGNPA|, 199S| dunng communication line 
excavalion woik. Tlie western portion of ihis sile was excavated as pari of ihe Commissary 
Seeps Intenm Soui"ce Removal Action. SI and Trust groundwater gi"ab samples collected soulh 
and norlhofthe site were non-detecl for TPH(Treadwell& Rollo, 2002a and 2003c j, and 
therefore the weslem porlioii of Ihis site requires no further aclion. Theeasteni portion of Ihis 
site has nol yet been addressed and has been incorporated into an RU being addressed by ihis 
CAP. 

1A Nature and Extent of Contamination 

This section presents a summary of SI and quarterly giound water sampling results. Figures B-l 

through B-7 (Appendix B) illustrate sample locahons where no concenlrati on s were detecled, 
where delected concentrations were below SI screening levels, and where SI soil screening levels 
were exceeded. Tables C-l through C-14 (Appendix C) present Ihe compounds detected in soil 
and gioundwaler. 

2,4,1 Nature and Extent of Contamination In Soil 

The SI resulls indicaled that TPH [primarily TPHfo), PAHs (primarily benzofa)pyrene [B(a)PIX 
and six metals (Cd.Cr, Cu^ Pb, Ni, and Zn) were preseni al concenlrati on s of concern in ihe 
Study Area. Theremainder of PCOCs, including VOCs, PCBs, and arsenic, were eilher nol 
detecled above laboralory reporhng limils and/or delected above soil SI screening levels. 
A comparison of Ihese soildala againsi applicable cleanup levels and ihe selection of soilCOCs 
is provided in Section 3.3. SI soil resulls are summarized below. 

24.1.1 TPH 

TPH results are summarized in Figures E-1 and B-2 and Table C-l. 

• TPHg was detecled in II of 212 samples al concentrations ranging bel ween 1 mg/kg 
and 2,600 mg/kg. 

• TPHd was detecled in 48 of 315 samples al concentrahons ranging bel ween 1.9 mg/kg 

and 1,500 mg/kg. 

• TPHfo was detecled in 191 of 296 samples at concenlralions ranging between 10 mg/kg 
and 12.000 mg/kg. 

Overall shallow soil impacts were widely spread in Ihe central porhon of Ihe Study Area, but are 
limited wesi of Building 610 and further easi at former railroad soil boring 600RRSB03 
(Figure B-l j. The deep soilexceedances occurred directly below or adjacent to Ihe shallow soil 
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exceedances, bul have a smaller laleral extent (Figure B-2). Detected concentrations decreased 
with depth. 

2^,1.2 VOCs, BTEX,andMTBE 

DetechonsofVOC^,BTEX. and MTBE are summanzed in Table C-1 andC-2. With ihe 
exception of the following compoLinds, VOCs were not detected above laboratory reporting 
limils. 

• Carbon disulfide was detected in 610SB0I [5.01 and in duplicate sample DUP080502D 

(parent sample 6O0SBlO3[4]jal concentrations of 0.005 mg/kg and 0.007 mg/kg, 

respechvely. 

• Acetone was detecled at two locations 61 9SB03[4.51 and 62SSB06[4J. Detections^ ranged 
fi-om 0J4 mg/kg to 0.28 mg/kg. 

• Trans-] ,3-dichloropropene (li"ans-l3-DCP) was detecled at 0.015 mg/kg in sample 

628SB06[2]. 

• 2-Butanone wasdelecledin soil samples 6]0SE02[7.51 and 626SB04[II.O] al 
0.017 mg/kg and 0.021 m^g, re t^peclively. 

• ].2-dichloroethylene(l,2-DCE) was detecled in soil sample 6lOSB04[7.5] al a 
concentrahon of 0.13 mg/kg. 

Wilh Ihe exceph on of ^single delech on of MTBE (0.008 mg/kg in 62SSB09I51), BTEX and 
MTBE were not detected above ihe laboratory reporting limits in any of Ihe soil samples. 

2 A 13 PAHs 

PAH deteclions are summ^nzed on Figures B-3 and B^ and T^bleC-3. Of the 354 SI soil 
samples analyzed for PAHs, 204 samples had PAHs delected. PAH componnds with soil 

cleanup levels ranging between 0.027 to 0.27 mg/kg^ were found at ihe followingconcentr^hons: 

• Benzo[^)anthracene |B(ajAl was detecled in 164 of 354 samples analyzed al 
concentrations ranging between 0.(X>41 and 3.4 mg/kg. 

• B(a)P was detecled in 194 oul of 354 samples an^l^'zed at concentrations ranging 
between 0.004 and 2.9 mg/kg. 

• Benzo(b)fliioranthene [B[b)F] was detecled in 166 out of 354 samples analyzed al 
concentrations ranging between 0.(X)37 lo 3.4 mg/kg. 

• Benzo[k)fliioi"anthene [B(k)F] was detecled in 139 of 354 samples analyzed al 

concentrations ranging between 0.(X)34 lo 1 .6 mg/kg. 

• Dibenzla,h J anthracene |D(a,h)A] was delected al concentrations ranging bel ween 0.0039 
to 1 .3 mg/kg. 
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• lndeno(l,2,3-t:,d)pyrene {\{{,2^-c^)P] wasdetecled at concenlrations ranging between 

0.001 10 L8 mg/kg. 

Al] olher PAH compounds, with soil cleanup levels ranging be! ween 2.7 mg/kgand 40ing/kg 
were reported near or well below I mg/kg. Thedeep soil impacts occurred directly below or 
adjacent to the shallow soil exceedances, but h^ve a smaller lateral exient (Figures B-3 and B-4). 
Delected compounds and concentrations also decreased with deplh. 

2^,1,4 PCBs 

PCBs were not detected above laboratoiy repoitliig limits m ^ny soil samples collected duniig 
theSl(TableC^). 

2,4,1.5 Six Metala and Arsenic 
Metals results are presented on Table C-5 and Figures B-5 and B-6. 

• Arsenic was delected in 25 of 26 soil samples ranging bel ween L2 mg/kgand 5.6 mg/kg 

• Cadmium wasdetecled in II of 132 samples at concenlrations ranging between 
0.6 mg/kg and 2.8 mg/kg. 

• Chromium wasdetecled in 271 out of 272 samples analyzed at concenlrations rang ng 
between 6.3 and 1,000 mg/kg. 

• Copjier was detecled in 206 out of 208 sampler analyzed at concentralions ranging 

between l.9and 130 mg/kg. 

• Lead wasdetecled in 293 of 343 samples at concentralions rang ng between 0.9E mg/kg 

and 1300 mg/kg. 

• Nickel was detecled in 276 of 278 samples analyzed at concenlrations rangng between 
2.2 and 1,800 nig/kg. 

• Zinc was delected 248 of 266 samj'kles analyzed al concentrations ranging belween 
1 2 mg/kg and 520 mg/kg. 

As indicated in Table C-5 and on Figures B-5 and B-6, cadmium, chromium, copper, lead, 
nickel, and zinc are preseni at levels above background concenlrations and SI screening levels. 
Correlahon coefficients and 95% Upper Confidence Limil (UCL) analyses conducted as pari of 
the SI indicate ihal elevated melal concenh"alions in soil exceeding SI screening levels were nol 
associaled wllh releases from the Motor Pool. Elevated melals are likely associaled wilh shallow 
fill malerial placed within the Sludy Area (Figures B-5 and B-6). 

Lead exceedances at the Fonner Building 633 Flnng Range CERCLA sile (LTTDSBOI and 
LTTDSB07)andallheCoalStorageBin Area and Former Railroad Tracks CERCLAsile 
(604SB03) will be addressed during ihe CERCLA process. The selecled remedial action for 
these silesisdocumenled m Ihe Draft Remediist AcI\on Ptcin {RAP}, Baker Beach Disturbed 
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Areas /, M, 2. and 2A and Twenly-Seven Oliicr Main insIaUisfion Sites <MACTBZ,2mA). Two 
lead exceedances (613SE07 ^nd 617SB06) occur wirhm RUs idenlified in ihisdocumenl and 
will be addressed dunngCAPimplemenlation. Two remaining lead exceedances (6CMDGW105 
^nd 6CMDGW106) ^re beneath Ihe Doyle Dnveelevaled ro^dw^y and are oulside Ihe formal Sludy 
Area boundary. However, The alreniarives evalnaled and selected m ihisCAPfor merals address 
these I wo lead ei'iceed Alices. 

The fill m^Ferialin the shallow subsurface of Crissy Field is known lo conlain cherl and sh^le 
fragments and snch fragmenls were observed in ihe SI soil bonngs. Higlier copper and zinc 
concenlrations may be related to Ihe presence of cheit and shale fragments in the fill malerial 
and/or fill malerial thai m^y have mixed into ihe sand. Conelalion coefficienis developed as part 
of the SI indicated thai none of Ihe six metals isco-loc^led wilh TPHd, TPHfo, or any of Ihe 
detected PAHs. Correlation between nickel ^ndchrominm ^^as high indicating thai elevated 
levels of nickel may be allnbut^ble to ihe s^me source as elevated levels of chromium snch as 
the presence of serpenlinile in Ihe fill malerial present beneath ihe Study Area. Thus, the melals 
do nol appear lo be allributable to anthropogenic sonrces related to Motor Pool activities, bul are 
likely consistent with locally derived fill material (Tre^dwellfi Rollo, 2003c). Based on Ihe 
elevated concentrahons, these melals ^re retained ^s COCs. 

2AA,e> Pesticides 

Wilh one exception, all six primary soil samples and one duplicate soil sample had no detectable 
concentrations of pesticides above the laboratory reporting limits [T^bleC-6). Alpha -ch lord ane 
and gam ma-ch lord ane were delected alO.CMD6 nig/kg in sampleT609SBOI[21. The summed 
value of these concentrahons, 0.012 mg/kgis below Ihe cleanup level of 0.04 mg/kg. 

2,4,2 Soil Inipacl Summary 

E^sed on the SI soil analytical res nils, generalized impacted areas were idenhfied in Ihe Sludy 
Area that may require corrective achon as shown on Figure B. The generalized areas of impact 
are described below. 

• Building 613 Area 

The western portion of former Bnilding 613 h^d reported detections for TPH and PAHs 
(Figure E|. These detections m^y be allnbuted to Ihe former nse of the building for 
vehicle repair achvi he s. Theimjiacted are^ is generally limited vertically lo the upper 
five feet. 

• BuiUing 628 Areas I and 2 

The southern section of former Building 62S located west of existing BuikJing 610 had 
reported detections for TPH (Figure 8). These e'iceed^nces may be attributed to the fonner 
use of Ihe building for vehicle maintenance achvihes. The impacted area is limited vertically 
to the upper five feet. 
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The second area, impacted with TPH and PAHs, was identified downgradient and north 
of former Building 62B (Figure 8). This impact area is limited in depth lo ihe upper 
five feet. 

• Building 619 Area 

TPH impacls have been idenlifieddowngradient of the former Building 619 sedimenl/oiE 
separator localed in the south central porlion of existing Building 610 (Figure B|. The 

unpacled area is generally limiled in depth lo Ihe upper five feet. 

• Building 626 Area 

TPH and PAH impacls were in the vicinity of former Building 626 (Figure B|. These 
impacls are likely altribuled lo the former fuehngand fiieldi^lnbution piping associaled 
with Building 626. The impact area is limiled vertically to ihe upper leu feeL 

• Sile 15 Area 

Dala from the vicinity of Site 15 indicates soil unpads from TPH and PAHs. Fuel oil was 
reportedly stored at Sile 15 (Figure S). Theimpacled area is generally limited in depth lo the 
upper six feet. 

• TPHgSouice Area 

Analylical results from Ihe field sampling program identified one area of TPH and PAH 
impaci at a localioii wilh no apparent hisloric conlammanl source. The area is localed 
northeasi of existing Building 610 in an area where mihoad tracks were historically 
located and includes Contingency Sile 1 1 I09S-1 100 iFigure S). The impacled area is 
limited vertically to Itie upper five feet. 

• FDS Pipeline Area 

TPH and PAH deteclions in this impacted area may be attribuled lo the former FDS 
pipeline and UST localed direclly upgradient. Fuel oil was reportedly slored in fonner 
FDS UST No. 1 iFigure 8). The impacled area is limited in deplh lo the upper five feel. 

• Pipeline A Areas 1 and 2 

Two areas wilh TPH and PAH impacts have been identified along the southern boundary 
of theSludy Area soulh of exisling Building 610 (Figure 8). These delechons may be 
allnbuled to FDS Pipeline A formerly localed in this area. Hisloncallv. fuel oil was 

conveyed through ihe pipeline as part of the FDS. Theimpacled area is generally limited 
in depth lo Ihe upper five feet. 

• LTTD Area 

The PAH deleclions in Ihe impacled area are generally limited in depth lo the upper three 

feet with Ihe western poition extending lo five feel bgs (Figure 8). 
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■ FDS Pipeline Residuals and AST 634 Area 

Tlie FDS Pipeline Residuals Area is localed in the northwesteni portion of the Study 
Area on ihe norlh side of Mason Street. Three impact ai"eas have been identified ^^hich 
are relaled lo fuel residuals remaining following removal and over excavation conducted 
by the Army in 1999 (Figure S^ A TPH impacl wa^ also identified in the shallow soil at 
the former AST 634 during the Conimissarj'/PX SL. Fonner AST ti34 was located 
directly norlh of Pipeline C and adjacent to removed FDS pipelines (Figure Sj. The 
unpad areas are limited in depth to the upper three feet. 

These generalized areas of soil impacts are further discussed m detail in Seclion3.3. Volume 
estimates for the above described impacled areas can be found in Tables 5A and 5B. 

In addition to the coirective action soil RUs, Figure 8 also shows IheCERCLA siles where Ihe 
evaluation and seleclion of remedial alternahves are documented in a Drafi RAP (MACTEC, 
20O4J. A summary of Ihe ^oil impacts related lo Ihese areas is presenled below. Remediation at 
these areas will be addressed independently bul in coordination with the actions authorized by 

this CAR 

• Former Railroad Tracks Area and Fonner Coal Storage Bin Area 

Polential soil impacts from Ihe historic railroad Iracks and coal slorage have been 

idenlified in ihe easlern portion of theSludy Area just south of Mason Sireet near 
existing Building 605 (Figure E). 

• Building 633 Firing Range 

Soil al Ihe Building 633 Firing Range former backslop and firing line is impacled by 

metals and B(a)P. 

The fourth and final CERCLA site in theCommissary/PX Study Area is Former Building 609. 
The Fonner Building 609 Area has been recommended for a "No Further Action" remedy in a 
Drafi RAP (MACTEC, 2004) because there is no impacted soil Ihat requires a remedial action al 
thi s site. 



2.43 Nature and Extent of Contamination in Groundwater 

Groundwaler analyhcal results for theSludy Area were collecled during ihe SI and as pari of Ihe 
Presidio-wide Quarterly Groundwaler Moniloring Program as documented in ihe Semi-iinnuai 
Gri>undwclcf Momlonitg Repoif Thud am! Fan ilh Qniu-tern 2004 (Tread well & Rollo, 2005a) 
and ihe Semi-ii'iniiiil Groundwtslcf Mcimloy'sitg Repciif FirsI and Second Q nailers 2005 
(Treadwellj& R olio. 2005b). Tables C-7 Ihrough C-14 present the SI and quarterly sampling 
results. Figure B-7 summarizes the SI analytical results for ihe gjoundwaler grab samples and 
Sludy Area wells. These tables and the discussion in this seclion include surface waler results 
from two seeps; 610SP01 and 610SP02. 
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Detected compounds in groundwater and/or surface water include: 

• PAHs; anthracene, B(a)A. B(a)P, B(b)F, benzo(g,h,ijperylene (B(g,h.ijP), B(k)F, 
chiTseiie, D(a,h)A, [(l,23-*^^d)P, fluorene, fluoranthene, and pyrene; 

• TPH: TPHd,TPHfo, aiidTPHg; 

• VOCs: benzene, chlorobenzene, chloroform, elhylbenzene, MTBE, toluene, and xylenes; 
and 

• Melals; arsenic, cadmium, chromiLim, copper, lead, nickel, and zinc. 

A comparison of these results with applicable cleanup levels for the Sludy Area is provided 
below and in Sechon 3.3. 

2,4,3.1 TPH 

TPH was delected in four of the 52 groundwater grab samples, 3 of Ihe 12 monitoring wells, and 
both seeps (Table C-7). The delected concenlrations of TPHg, TPHd, and TPHfo are oullined 

below. 

• TPHg has been delected at moniloring well 600GW101 at concenlrations ranging from 
230 to 630 ^g/L. Histoncally,TPHghasbeen delected in samples from 610GW102 land 
610GW103. [n 2004 and 2005, concenlrations have ranged from <50 ^g/L to 67 |Ag/L at 
610GWI02 and <50 ^g/L lo 69 ^g/L in 6I0GWI03. TPHg has also beendelecled in 
samples fiom both surface water seeps 610SP0I and 6I0SP02. In 2004 and 2005, 
concentrations ranged from <50 |jg/L lo 99 |.Lg/L at6lOSF*OI and <50 \ig/L lo 
150HYMg^Lal6lOSP02. 

• TPHd was delected in one groundwater grab sample 16I9GG04) al S4 |ig/L during Ihe SI 
and hislorically in samples from three ground waler monitoring wells (600GWI07, 
6I0GWI0I, and 610GW103). In 2003, TPHd was onlydetecled at600GWI07 where 
concentrations ranged from <50 |Jg/Lto 170 HY jig/L and al 610GWI03 where 
concenlrations ranged from <50 \fg/L lo 62 Y Mg^L. Although TPHd has hisloncally 
been detecled in samples from both seeps, il was nol delected in Ihe 2003 samples. 
TPHd has not been detecled in any wells or seeps during 2004 and 2005 monitoring. 

• TPHfo was delected m three SI groundwaler grab samples 613GG 1 1, 6I3GG12, and 
6I9GG0I al concentrations of350, 270 and 310 |jg/L. TPHfo has also been detected in 
610GWIOI at concentt-ations ranging up lo 1,400 tig/L. In 2003, TPHfo was present at 
6I0GWI0I al<240|jg/L to 450 jig/Ubul has not been detected in this well during 2004 
and 2005 samphng. TPHfo has nol been delected in Ihe seep samples. 

Only TPHfo has been delected above its respective cleanup level at moniloring well 6I0GWI0I 
and only m the First Quarter 2003. Subsequent sample results for TPHfo have generally been 
non-delect with one detection of 450 |.Lg/L in Ihe Third Quailer 2003. 
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2,43.2 VOCs, BTEX, and MTBE 

E'icepi forloluene at 0.5 |ig/L(0.6 |Ag/L in Ihe duplicate sample] in 60IGG02 and lolal i'iylenes 
atl.7^g/Lin600SDGGCB,BTEX were nor detecled in the SI groundwaler grab sample? 
(Table C-S). Benzene has only been delected once al well 6IOGWI02 al 0.53 ^g/Lm the Fourth 
Quartei"2003. Hi^lorical deteclions of ethylbenzene have ranged from 0.69 ^Ag/L lo4.9 |Ag/L in 
samples from 6I0GWI03. During 2003, elhylbenzene was only delected al seep 6IOSP02 al 
] .1 Mg^L and at 610GW103 at 0.69 ^Ag/L. In 2004 and 2005, elhylbenzene wat. delected al 
600GWI0I al 2.2 i-ig/L, bnl was nol delected at olher wells and seeps. Tolal xylenes have been 
detected between 0.54 and 5 ^g/L at wells 600GW10], 6mGWIOI, and 6mGWl03 and both 
seeps. Toluene has been delected between 0.69 and 6.4 ^g/L al well 6I0GWI0I and bolh seeps. 
MTBE has been detected al 600GW101. 6lOGWmi, 610GW102. 6I0GWICB, and bolh seep 
locations al concenfralions ranging from 2 lo 15 [ig^L. 

Ei'icepi for one detection of chlorobenzene at IJ |ig/L in SI groundwater gi"ab sample 6I0GG0I 
and low level detections of chloroform at 2.6 |ig/L to 1 1 jig/L at monitoring well 600GWI08, no 
olher VOCs were detected in any of the groundwater samples (Table C -8). The SI screening 
levels for chlorobenzene and chloroform are 70 and 80 |Jg/L, respectively. 

Only MTBE has been detected above its respective CAP cleanup level al seep6lOSP02 m Third 
Quailer 2003 at 15 [jg^U just above the 13 tig/L cleanup level. It has been detected below the 
cleanup level at this location in previous or subsequent samj'iling events. 

2A33 PAHS 

PAH results in groundwater are summarized in Table C -9. Of the 49 groundwater grab samples 
and nine monitoring wells sampled, a total of 14 PAHs have been delected including the 
following. 

• Acenaphthene has been detected only at 600GWI03 with concentrations ranging from 

5.6 to 9 ^g/L. 

• Two detections (600AG001 and 600GWI07) of B(a)A al 0.2 and 0.24 |ig/L respectively. 

• Six detections [600AGG0U 600GW102, 600GWI03, 600GW107 and 600GWI09) of 
B(a)P ranging from 0.15 in 600GW1O9 to 0.34 jLg^L m 600GWI03. 

• Chrysene was delected in 600AGG01,6OOGWIO4 and 600GWI07 at concenfralions 
ranging from 0. 1 jig/L to 0.62 |Jg/L. 

• Single detections of anthracene, B(b)F, B(k)F. B(g.h,i)P, D(a,h)A, J(l,2.3-c,d)P, and 
phenanthrene, all found in the first sample collected al 600GW107 at the following 

respectiveconcenh-ations; 0.19,034,0.4,0.15,0.4,0.21, and 0.51 \\^L. 

• One detection of fluorene(600AGGOI J al 0.3 ;Ag/L. 
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• Two detections of fluor^nthene, both in 600GWI07, at concentrations ran^ngfrom 

0.05 to 0.49 Mg^L. 

• Two detections of pyiene in 600AGG0I and 600GWI07 at 04 andO.53 |Ag/T, 

respectively. 

Aceiiaplilhene was the only PAH detecled in groundwater samples in 2004 and 2005, al well 
600GWI03at7.3and 7.7\tg/L. B(ii|A, B(a)P. B(bjF were detected alconcenti-alions slighlly 
above CAP cleanup levels in the Firsi Quarler2003 at 60OGW1O7. In previous ^nd subsequent 
samphng events, these PAHs were not detected ^t this location. B(a)A was ^Iso detecled above 
the cleanup level at groundwater g]"ab sample 600AGG0L B(a)P was ^Isodelecled above CAP 
cleanup levels in IheFouilhQiiarler 2002 al600GW103. but was below the 0.2 ^g/L cleanup 
level in Ihe FlrsI Quarter 2003 and has not been detecled m siibsequenl sampling evenls. 

2.43,4 Six Metala and Arsenic 

Metals delected in groundwaler or surface w^ter seep samples above CAP cleanup levels include 
arsenic, cadmium, chromium, copper, lead, uickel, aud zinc (Figure 9). A summary of dissolved 
and lot^l metals resuhs in groundwater is presenled in T^ble C-10. Beginning with Ihe Third 
Quarter 2003 sampling even I, seep samples were analyzed for Iota! melals insle^d of dissolved 
melals. The lotal metal results in the seep samples are generally higher Ihan those previously 
reporled for dissolved melals likely due to increased particulates in Ihe unfiltered samples. 
Beginning in Ihe Third Quarter 2004, seep samples were analyzed for bolh dissolved aud tolal 
melals. 

Dissolved arsenic was detecled above ihe 5 |jg/L deteclion limil in one of Ihe five grab 

groundwater samples lested at 17 [ig/Lal 6O0RRGGO2, which exceeded the cleanup level of 
10 |Jg/L. Dissolved arsenic was also delected in samples froui do wngradient moniloring wells 
600GWI0I througli 60OGWIO4, Building 610 wells 6I0GWI0I Ihrougli 6I0GWI03 and the 
two surface w^ter seeps. Dissolved arsenic has also been detecled in upgradient monilonng well 
600GWI07 al concenh"ations ranging from <5 lo 7.1 ng/L. In Ihe downgradient moniloring well 
samples, detecled concenn-^hons ranged from 1.1 |j.g/L ^l 610GW101 to 13 |ig/Lal 610GWI02 
and6lOGW103; one conlrol duplicate sample collected in March 2005 al 61OGW102 had a 
dissolved arsenic concentration of 22 J |Ag/L, but thisconcentr^hon was not confirmed in Ihe 
primary and duplicate samples (6.9 and 6.5 ng/L). In Ihe seep samples, dissolved concentr^hons 
have ranged from <5 |.Lg/L in 6I0SP02 lo 19lig/Lin 610SP01. Tolal arsenic concentrations m 
the seep samples have ranged from <5 in both seeps lo34 |.Lg/L at 6I0SP0I, Ihough a control 
duplicate sample showed a tolal arsenic concentration of 220 |jg/Lin December 2003 ^t 
6I0SP01. 

Dissolved cadmium has not been detecled in any of Ihe groundwater samples. In the Third ^nd 

Fourlh Quarters 2003, lolal cadmium concentrations m seep sample 6 1 OS F*0 1 were L2 and 
<l jJg/L, respectively, Ihougli theduphcale and control laboratory duplicate sample 

concenlraltons were < I and 5.5 jig/L, respectively. 
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Di5^o]ved chromium was detected in ST ^ound water grab samples 600RRGGO2, 6I3GG02, and 
6I3GG03 at concentrations of IE ng/l- 16 [ig^L, and 20 ^g/L, respectively. In moniloring well 
samples, dissolved concentrations have ranged from 1.1 fxg/L to 6.3 |J.g^U bnl dissolved 
chromium has not been detecled since ihe Flrsl Quarler 2003. In Ihe seep samples, dissolved 
chromium concenlrations ranged from 1 .2 lo 3.2 M&'L. Tolal chromium concenlrations have 
ranged from <I0 [ig/LXo ISO [ig/Lst 6 lOSPOU though a control laboralory duplicale sample 
concenlration was 1,000 ;Ag/L in March 2CW3. 

In monitoring well samples, dissolved copper concenlralions have ranged from I jig/L to 

4.2 Mg^L. Dissolved copper has also been delected in seep samples al concenti"alions ranging 
between IJ and L4 |.Lg/L. Tolal copper m ihe seep samples has ranged from <l lo44 |.Lg/L at 
6I0SF*01 and <1 to 29 l-ig/L at 6I0SP02, (hough a control laboratory duplicate sample result was 

320Mg^LinMan:h2003. 

Dissolved lead has not been detected in gioundwater or seep water samples ei'icept for one 

control laboratory duplicate sample resuU at 5.89 l-ig/L in March 2005. Total lead concentrations 
in seep samples have ranged between 6.4 lo25 jig/L al 61OSP02 and 9.7 lo \90\ig/LiiX 
6I0SF*0I; though a control laboratory duplicate sample result was300pg/Lin March 2003. 

Dissolved nickel has been detected in groundwater samples at concentrations ranging between 
l.l |ig^Lat6lOGWI01 to 11 |ig/L at 600GWI05. Total nickel in the seep samples has ranged 
from37to330Mg/Lat6lOSPOI and 25 to 77 |.Lg/L at 6I0SP02, thougli acontrol laboratory 
duplicate sample result was 1,400 [ig/L in March 2003. 

Dissolved zinc was not detected in the 45 pnmary or seven duplicate groundwater grab samples 
collected dunng the SI. However, zinc was delected in eight of the moniloring well samples 
collected m September 2002 at concentrations ranging from 55 Io260 |ig/L (Table G-IO and 
Figure B-7j. Tread well & Rollo collected the Phase I groundwater grab samples using QED 
Quickfilter"^ and Blaine Tech collected the September 2002 groundwater monitoring well 
samples using Cleai"water Engineering^" filters. Zinc has also been detected at higher than 
historic concentrations at other sites in the Presidio-wide Groundwater Monitonng Program 
sampled quarterly by Blaine Tech. It appears that the C leai"water Engineering™ fillers used by 
Blaine Tech are associated with the zinc concentrations detected in the September 2002 
moniloring round. 

Based on the Phase 1 SI results and at the request of Tread well & Rollo, Blaine Tech began 
using the QED Quickfilter'f^ brand filters in December 2002 for the Fourth Quarter 2002 
sampling event. All gioundwater samples collected for metals analyses during the Fourth 
Quarter 2002 and Phase 2 SI were field filtered by Blaine Tech using the QED Quickfilter^'^, 
prior to being placed in preserved containers. 

Following the use of the QED Quickfiltef^, dissolved zinc concentrations have ranged from <20 
to 36 i-Lg/L in Study Area wells. Based on the zinc results from subsequent quarterly monitoring 
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events, it is likely Ihat the elevated zinc concentrations observed in Die September 2002 samples 
arerelaled to use of the Clearwater Engineenng'" filters. The C learwater Engineering'" filters 
were either not effectively filtering Ihe sample waler or were conhibuting to concentrations of 
zinc in the samples, allhoiigh ihe lutei" scenario is not likelv bused on Ihe hltei' blank sample 
results collecled during Ihe Third Quarier 2002. A more detailed discussion can be found in 
Seclion 5^.3.4 of the Drajt Semi-annuai Groundwiiier Maniioy'siig Report, First and Second 
Quiuleis 2003, Prcsrdio-wiile Groundwater Moiiiloitng Pfogmirt (Treadwell & Rollo, 2003d). 

Tolal zinc results in ihe seep samples ranged from 58 loSOOjig/Lat 610SPOI and <20 to B5 
|.Lg/L at 6I0SP02, though again the control laboratory duplicate sample concenlration in March 
2003 was much higlier al 920 |jg^L. 

2,43.5 PCBfi 

PCBs were nol delected above laboraloiy repoiti iig limits in any of the SI groundwater grab 
samples (TabfeC-1 I). 

2AA Crouiid»at«i' Impact Summary 

The SI concluded Ihat groundwater impacts al the Study Area were minor (Figure B-7). 
Analytical results for all tested groundwater samples reported TPHfo, MTBE, B(a)A, B(a)P» 
E(b)F, and dissolved arsenic, copper, nickel, and zinc concentrations above SI screening and 
CAP cleanup levels (Figure 9). The majority' of ihe e^ceedances have been non-reoccumng, 
single exceedances over a timeframe of l2con5ecnlive quarterly groundwater sampling events. 

Organic Compounds 

To comply with Ihe RW(JCB Order Number 96-070, the Anny conducted a Pett-olenm 
Hydrocarbon Bioassay and Point of Compliance Concentrah on Determination Study in this area 
in 1997 which included the installation and sampling of a series of small ndi a meter microwells 
using direct-push dnlling methodologies (microwells EBPPOl through EBPP6A, Figure 3). 
Groundwater samples collecled from Ihe microwells in March 1 997 did not contain detectable 
levels ofTPHgandBTEX (IT, 1997b). 

In mid-November 1999. the Trust became aware Ihat groundwater seeps in the southwest comer 
of the newCrissy Field hdal marsh (610SPOI and 6I0SP02J, contained delectable concentrations 
of TPHg (Figure 3|. Throughout 2000, the Trust conducted a series of inveshgahons to identify 
and delineate the source of TPHg in Ihe seeps including monthly sampling of the seeps 
(Table C-7). The Trust also collecled shallow giound water grab samples within Mason Street 
and near the seep locations using direct -push drilling and HydroPunch samj'iling methods. As 
documented in the Trust's Comnnssaiy Seeps Snleiim Source Removisi Action Ptiiri (Trust, 2000), 
TPHg in the seep samples ranged up to 810 |j.g/Land shallow groundwater TPHg concentrations 
up to 3,400 |ig^L. Soil in Ihe majority of this area was ei'icavated as part of theCommissarv' 
Seeps Interim Soume Removal Action (Figure 3) conducted m 2001. Since removal was 
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conduced, the highest TPHg concentration delected in seep samples hsLsbeen 240|ig/L and Ehe 
highest concentration delecled in moniLoring welli upgi"adienl of (he seeps (6I0GW101 ihrough 
6mGWI03) has been 430 \ig/L. 

Although not delected al concentrations above Ihe cieanup levels, TPHg, elhylbenzene, lolnene, 
and xylenes have been reporled, primarilv in ihe northweslern comer of the Sludy Area, where 
these compounds had been present prior to ihe Commissary Seeps Inlenni Source Removal 
Acnon (Section 2.3 and Figures) (Tread well & Rollo, 2002a). Detection of ihese compounds 
mav also be related to a former fueling area located upgradient of 6CWGW101. The detections 
and concentrations have decreased overtime^ as residual hydrocarbons undergo degradation. 
Other VOC delecllons iMTBE andchlorobenzenej ^^ere consislenllv below cleanup levels and 
were also isolated in extent and occurrence. 

Groundwater detections of chloroform f2.6 to 1 I |ig^) appear lobe upgradient of the site and 
were all below screening levels. The source of the chloroform detected at well 600GWi08 may 
be related to a leaking irrigation, water supply, or sewer line. Small amounts of chloroform are 
formed during the process of adding chlorine to potable water to destroy bacteria 
{ http://www.ee o-u sa .net/toxic s/cticlB , shim I ) (Hietkemper, 2001). Typical chloroform levels 
present in treated drinking water range from 2 to 44 |.Lg/L. Chloroform detechons at this and 
other sites at the Presidio (Building 1065, Building 207/231, Battery Howe Wagner, Directorate 
of Engineering and Housing) have generally ranged from 0.08 to 19 ^g/U well below the 
chlorofonn cleanup level of 80 |ig/L(Treadwell fi Rollo, 2005b). 

Six Metals 

A.s described in Section 2.43.4, the exceed ance concentrations for dissolved zinc appear to have 

been related to the type of groundwater filter previously used by Blaine Tech in the quarterly 
sainpbng. Additionallv, the total metal exceedances delected in the seep samples (felOSPOi and 
6I0S[*02) are related tounfiltered total metals analysis. These results are for'tolal" metals, 
including Ihe metals associated with sediments in the water rather than for dissolved metals. At 
the request of DTSC, those seep samples were not filtered in order to collect data that can be used 
in ecological risk comparisons. However, because the saltwater ecological en teria used in this 
CAP from the Basin Plan are expressed in terms of dissolved concentrations, rather than total 
concentrations, it is more appropnate to compare the dissolved concentrations to the saltwater 
cnlena in this CAP to assess the potential for water quality impacts for ecological receptors. 

Dissolved copper has been detected onlv once at a concentration above the CAP cleanup level 
(3.1 fig^). The exceedance was reported from one of the 12 samples analyzed from upgradient 
well6O0GW105 [4.2 |ig/L) in December 2002. Dissolved copper has not been detected above the 
cleanup Level since that time (Figure 9). 

Nickel (ranging between 5. 1 and 1 1 |ig/L) has been detected at concentrations slightly above Ihe 
cleanup level [8.2 |ig/L] in samples from downgradienl well 600GW104 lone of 12 samples) and 
upgradient well 600GW105 [two of 12 samples j. These concentrations are similar to those 
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detecled at olher Presidio silesfBuilding 1349 and Fill Sile 6) where nickel is not a COC 
(Treadwell & Rollo, 2005b) and appear to be within histoncal Presidio groundwater concentration 
ranges. 

Arsenic 

Dissolved arsenic has been delected above the cleanup level of 10 fxg/L (dniiking water cleanup 
level J 111 mom ton ng well and seep samples collected m the vicinity and dowiigradient of the 
Commissary Seeps Excavation (Figures 9 and 10). Monitoring well 6I0GWI0I i s located on the 
southern excavation boLLndary where concentrations have ranged from < 5 to 73 jig/L. 
Monitoring well 610GW102 is located in the former Commissary Seeps Excavation where 
concentrations ranged from 6.1 to 22.1 |Jg/L. Dissolved arsenic concentrations at 6I0GWI03 
have ranged between 4.6 to 13 |.Lg^L Dun ng these same samphng events, dissolved arsenic has 
consistently been detected at both seeps (610SPOI and 61OSP02) at concentrations ranging 
from 5.9 to 23 |Jg^L. None of these dissolved arsenic concentrahons exceed the Saltwater 
Ecological cleanup level of 36 |.Lg/L, and therefore, dissolved arsenic concentrations are not high 
enough to adversely affect Crissy Field Marsh. It is extremely unlikely that shallow gioundwater 
adjacent to Crissy Field Mai"sh will be used for dnnking water puiposes. 

Elevated dissolved arsenic concentrations in the Commissary Seeps Interim Soume Removal 
Area likely are the result of reducing condihons created by a former petroleum release. The 
relationship between reducing conditions in groundwater and elevated dissolved arsenic 
concentrahons is widely recognized [Dragun, I9ES, Fetter, 1993, Saxena, et aL, 2004, and Kirk, 
et al., 2004). Reducing conditions can mobilize naturally-occurring arsenic that is present in soil. 
Arsenic is mobilized by reductive dissolution of iron and manganese oxides/hydroxides on which 
it adsorbs (i.e., reduction of iron 111 to iron H and reduction of manganese IV to manganese 11) 
and the reduchon of arsenic from arsenate [arsenic V) to arsenite (arsenic III). Arsenate is more 
adsorptive on iron and manganese oxides/hydroxides than is arsenite. 

When reducing conditions mobilize arsenic, elevated dissolved arsenic would be exi>ected to be 
accompanied by elevated dissolved (reduced j iron (Le., ferrous iron or iron il). At a neutral pH, 
ferric iron (iron [[[) reduces to ferrous iron (iron [[) at an Eh (oxidation -reduction potential 
relative to the standard hydrogen reference electrode) similar lo that where arsenate (arsenic V) 
reduces to arsenite (arsenic III; i.e., approximately +0.2 vohs for iron compared to 0.0 volts for 
arsenic). Therefore, dissolved iron measurements in groundwater provide a useful tool for 
assessing whether groundwater conditions would favor mobilization of naturally-occurring 
arsenic. When ambient conditions retuni following the removal of petroleum, dissolved Ifenous 
[iron I[|) iron should oxidize to form ferric oxides/hydroxides, which strongly adsorb arsenic, 
and arsenite should oxidize to arsenate. 

Groundwater general chemistry results are summarized in Table C -1 2, dissolved gases and TOC 

inTableC-13, and arsenic speciation results m Table C- 14. Appendix A, Attachment A-l 
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provider a detailed discussion of arsenic in groundwater at the Com mis sar\'/PX Study Area. The 
evaluation presented in Atlachmenl A- 1 supporls the foU owing conclusions: 

• The dissolved arsenic and redox groundwater data collected at the Commissary/PX Study 
Aiea 1 ndicale thai reducing conditions are present in areas with former peiro leu m 
releases. The elevaled dissolved arsenic conceiilralion^ above the cleanup level of 
lOjig/Lm ihe vicinity of the Commissary Seep^ Interim Source Removal Area aie likely 
the result of reducing conditions m the area. 

• Reducing conditions are also apparent al other petroleum -release sites at the Presidio, 
including Ihe Building 1065, Building 1349. and Building 207/231 Areas. 

• Dissolved arsenic concenlrations ai"e expected to decrease (when reducing conditions are 
caused by pelroleumj after the pelroleum in soil is remediated and ground water returns to 
ambient condi lions. 

A comparison of Ihe groundwalerdala to CAP cleanup levels is presenled in Section 3.2.4. 
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3,0 SOVIMARV OF SITE RISKS 

This section presents the project's remedial action objectives (RAOs) and identifies the cleanup 

levels, COCs, and RUs. 

3.1 Remedial Action ObjectivES <RAOs) 

RAOs are statements of the general goals of an environmental cleanup. For the cleanup 
remedies to be conducted at the Commissary/PX Area, the RAOs Include the following: 

• Protection of human health and the environment, including Crissy Field Marsh, 
consistent with future planned land use. 

• Cost-effective cleanup of petroleum leleases in the Study Area, consistent with planned 
land use. 

• Recycling excavated materials, such as concrete and asphalt, to the extent practicable. 

• Compliance with State and Federal environmental laws. 

• Consistency of the selected remedial alternatives at the Study Area with the overall 
h"ansformahon of the Presidio into a nahonal park site. 

• Preference for permanent ("clean closnre") remedies whenever practicable, cost- 
effective, and consistent with current or anticipated land use. 

3.2 Development of Applicable Cleanup Levels and Idenlification of COCs 

Cleanup levels for petroleum hydrocarbons and related constituents are determined bv the SCRs 
as adopted in the RWQCB Order. Cleanup levels for n on -petroleum contaminants are based on 
the planned land use and site lithology(ies) for the Study Area and have been developed 
consistent with the processes detailed in the Cleanup Levels Document (EKE, 2002). 

The key factors that are used to develop cleanup levels for a given site are hnman health and 
ecological ei'iposure as well as backgiound metal concentrations. Cleanup levels are defined by 
the most sensitive population that is reasonably associated with the planned land use identified 
for a paiticular area (EKI,2002). As described in the Cleanup Level Docnmeni, backgiound 
metals concentrations are based on the predominant soil lithologies found in the Presidio. For 
any given site, the apjilic able cleanup level incorporates the impacted media, predominant soil or 
sediment lithologies and associated background metal concentrations, planned human land use 
(residential, recreational, or commercial/industrialj, planned ecological land use (inckiding the 
presence of special-status species j, the presence of petroleum-related chemicals, depth to 
groundwater, and resources to be protected. 



Decern bts 2005 29 



3,2.1 Soil Cleanup Levels 
The following soil cleanup levels are applicable to ihe Study Area: 



■ 



• 



Human Health ^Recreational and Residenbal Use^ : The GMPA and PTMP call for 
recreational fand use at the Study Area. It is noted that cleanup levels for lecrealional use 
are more slriugenl than cleanup levels for coinmei"cial land use (EKI, 2002). Thus, 
cleanup to recreational u^e standards would be protective of commen^ial site use as well. 
Residential cleanup levels are also being considered in this CAP so thai the site maybe 
available for unrestncted use. 

EcolQgi_c;il_^S^II water Ecologica] Protection Zone) : Themajority of theSludy Area is 
included in the Saltwater Ecological Protection Zone defined in the RWQCB Older 
because of its proximity lo the Crissy Field Marsh and potential expansion. The polenhal 
expansion is currently being considered and will be evalualed in Ihe upcoming NE PA 
process. However, as described in Section 1 .5, if ihe Trust detennmes ihal Ihe Crissy 
Field Marsh will not expand inio the Phase 2 Area, future cleanup m^y be conducted, 
subjecl to RWQCB approval, lobe more consistent with aclual fulure land use. 

Ecological (Buffer Zone) : Per the Cleanup Levels Document, Ihe Study Area also falls 

within ^n Ecological Buffer Zone. 

• Metals Backgiound Concenlrations for Be^ch/Dune Sand : Thepredommanl lithology in 
the area is Be^ch/Dune Sand. 

• Groundwater Proteclion at Cnssy Field (<5 feel above groundwater) : The Study Area is 

within theCrissv Field Groundwater Are ^ of Ihe M^nna Groundwater Basin. SCRs from 
the RWQCB Order for protection of groundwater at Crissy Field are applicable to ihe 
Sludy Are^. Shallow groundwater al the Sludv Area has been encountered between 2 and 
5 feel bgs [Section 2.L2); Iherefore, adeplh logroundwater of <5 feet is assumed to 
evaluate Ihe leaching potential from soil logroundwater. 

These sile-specific applicable soil cleanup levels are presented in Table 3. Tables I, 2, 5, and 6 
of Ihe RWQCB Older and Tables 7-2 and 7-5 of the Cleanup Levels Document provide Ihe soil 
cleanup levels presented in this table. For each compound, the mosi stringeni of Ihesecntena 
has been selecled as the applicable cleanup level for the majority of Ihe Sludy Are^, which is 
within theSallwater Prolechon Zone. For ihe western poilion of Ihe site outside of the Saliwater 
Protection Zone, Ihe mosI siringent of the above criteria (excluding Sah water Proteclion Zone 
values) have been applied. In Ihe case of metals, ihe background concenlration for beach/dune 
sand has been selected ^s ihe cleanup level if il is higher ihan the olher more stringeni cleanup 
leveL The Qualilv Assurance Projecl Plan (QAPP) ^n^lytical reporting hmils and l^boralory 
detection hmils are also hsted in Table 3. Although in several cases ihe QAPP analytical 
reporting limit exceeds the cleanup level, the laboralory delection limils are below Ihe cleanup 
level for ^11 compounds hsted. 
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The iipplicable Eoil cleanup levels presented In Table 3 are themoEl stringent cleanup levels for 
the sile and have been used m ihisCAP lo select COCs and evaluale correcdve acllon associaled 
with unrestricted tiite use. Seclion3.4belo\^ presents ihe effective soil cleanup levels thai will 
be used for corrective acdon al Lhe Study Area, according lo anbclpaled future land use and 
locahon of iheCrissy Field Marsh. 

3,2,2 Croundwat^j' Clennup Levels 

Protection of groundwater as a potential drinking water source and of the saltwater of the Crissy 
Field tidal marsh govern ti the selection of groundwater cleanup level:*. 

Site-specific groundwater cleanup levels are presented in Table 4. Cleanup levels for saltwater 
at the Presidio are Lsled, as well as those for dnnking walei". The saltwater cleanup levels for 
metals, which were compiled from the Cleanup Levels Document [EKl, 2002) in Ihe Draft CAP, 
have been updated to reflect the marine water quality objectives from the RWQCB's Basin Plan, 
November 2004. The most stringent of the two criteria has been selected as the groundw ater 
cleanup level for the Sludv Area. The QAPP analytical reporting Lmils and laboratory detection 
limits are also listed. Although in several cases the QAPP analytical reporting limit exceeds the 
cleanup level, the laboratory detection limits are below the cleanup level for all compounds 
listed. 

A.2^ Sail COCs 

Soil cleanup levels reqnired bv this CAP are found in Table 3. Analytical results from previous 
Trust soil tests at Ihe Study Area (described in Section 2 above) and from the SI are provided and 
are compared to Commissary/PX CAP cleanup levels in Tables C-l through C-6 (Appendix C). 
As noted in Tables C-l througli C-6 and Figures 11 through l4,TPHg, TPHd, TPHfo, and 
benzene, as well as the following six PAHs were detected in soil al concentrations greater than 
appLcable cleanup levels (Table C-3»: B(a)A, B(a)P,B(b)F,B(k)F, DKh)A, and [{ l,23-c>djP. 

As shown on Table C-5, melals were delected during the SI above CAP cleanup levels. As 
discussed in Sechon 24.1.5, the SI concluded that elevated melal concentrations were not 
associated with Motor Pool releases but are a.ssociated with the shallow fill material present 
beneath the Study Area. However, potennal risk associated with these metals musl be managed; 
therefore, cadmium, chromium, copper lead, nickel, and ztnc are also retained as t»oilCOCs for 
theComnnssary/PX Study Area. 

PAHs have been retained as COCs. Although PAHs are a component of petroleum hydrocarbon 
fuels, they could also be derived from other anthropogenic sources such as asphalt pavement, 
contaminated fill, particulates from burning, and vehicle exhaust (Agency for Toxic Substances 
and Disease Registry, 1995; see websile at h I tp : V/^v w w . at sd r.cdc .go v/toxprofi Ies/tp69.htin 1 ) . All 
of these non-petroleum sources could have affected soil at the Commissary/PX Study Area. 
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TheCOCsfin ^oil at the Study Are^ are TPHg, TPHd,TPHfo; benzene; the following six PAHs: 

B(a)A. B{a)P, B(b)F, B(k|F. D(u,h)A. and I(l,23-c.d)P; and the following melals; cadmium, 
chromium, lead, nickel, and zinc. These COC^ have been subdivided by are^ of Ihe ^ile and for 
si">ecific soil RUs withm the Sludv Area, as identified below in Seclion 3.4. Figures 13 and 16 
illu^trale the cleanup level e'iceedances in shallow and deep soil, respeclively. 

3,2.4 Groundwater COCs 

Table 4 presents groundwater cleanup levels for theSludy Area required by this CAP. Analylical 
data for groundwater at theSludy Area were collected during ihe SI and ^s pari of Ihe Presidio- 
wide Qu^ilerly G round waler M on iloring Program asdocumenled in Xhs Semt-iinnriiif Gii>rintf\vnler 
Moiuliiiln^ Re jfut Third and Faisrlh Q nailers 2004 [Tread well 8i Rollo, 2005a) and Serni-aniiual 
Groundwislcf Momlonii}; Repoif Fimt and Secojsd Q/iarltn 2005 (Tread well & Rollo, 2005b) 
and. Figure 9 presents the potential GOG s and groundwater cleanup level exceedances. These 
data are summarized m Tables G-7 through C-l 4 (Appendix C). 

Ghemicals detected at concentrations above site cleanup levels in groundwater include TPHfo, 
MTBE, B[a)A, B[a)P, B(b)F, and Ihe metals arsenic, chromium, copper, lead, nickel, and zinc, 
[n general, the analytical results for all groundwater samples reported very few concen [rations 
above Ihe cleanup levels. 

TheFirstQuarler2003TPHfocleanup level e^ceedance at 6I0GWI0I (1,400 |Ag/L) may be 
related to residual hydrocarbons from the former Gommissary Seeps Interim Source Removal 
remedial excavahon area (Figure 9) (Tread well & Rollo, 2003d). TPHfo concentrations for the 
subsequent 2003 samphng events have been less than the 1,200 |ig/L cleanup level and ranged 
from<250lo450|ig/L. TPHg has been delected nearby at 610GWI02 and 610GW103 as well 
as at the two seep locations, though detections have been well below the 770 ng/L cleanup level. 
TPHd has been delected infrequently at these locations. TPHg has been consistently detected at 
600GWIOI, but has remained below the cleanup level. MTBE has only been detected once 
above the cleanup level of 13 |ig/L at one location, 6IOSP02, with aconcentrahon of 15 jig/L 
and has not been detected above the cleanup level in previous or subsequent sampling events. 
Therefore, TPH and MTBE are not retained as groundwater COG s. 

ThePAHexceedancesat600AGGOI,600GW103, and 600GWI07 fupgradient well) were only 
slightly above the cleanup levels and are single occunences {Table G-9, Figure 9|. 600AGG01 
is a ground water grab sample location. Ground watei grab sample data was ei'icluded from GOG 
detennination for the Main Installation Sites FS if monitoring well data was available for the 
same site. Thus, 600AGG0I results were not used m the COG detennmahon process. For the 
monitoring wells, B(a)A and B[b)Fhave been detected only once at one locahon where PAHs 
are soil COCs and in previous and subsequent samphng events were not detected. Bfa)P has not 
been detected or was present at concentrations below the cleanup levels in j'lrevious and/or 
subsequent sampling events. Therefore, PAHs are not retained asgi'oundwater GOGs. 
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As discussed in Sect! on 2.4.4, the source of Ihe arsenic exceedances at 6IOGWI02,610SPOI, 

^nd 610SPO2 may be linked To naturally occumng arsenic in area soils and the existing 
geochemical subsurface environment As ^hown on Figure 10, dissolved arsenic concentrations 
^t we]] 6IOGWI02 from tlie Fourth Quarter 2002 throug]i the Second Quarter 2005 h^ve ranged 
from 6.1 lo22.l iig/L, wilti results from five of the eleven sampling events ranging above the 
10 jig/L cleanup level. Arsenic concentrations at 6I0GW103 over the same time period have 
ranged between 4.6 to 13 jig/L, with re^ulls from two of the eleven sampling events ranging 
^bove Ihe 10 tig/Lcleannp leveL Dnringlhe^e s^me sampling evenis, dissolved arsenic h^s been 
detecled at bolh seeps {6I0SF*0I and 610SP02) ^t concentrations langingfroni <5 to 19 l-ig^L 
with iwo of the dissolved arsenic resnits at 6lOS['02 and ihree of ihe dissolved arsenic results at 
6I0SF*0] ranging above the 10 jig/L cleanup level. The arsenic cleanup level is based on the 
drinking water crilerion [maMniumconlaminanI level [MCLJ; Table 4 j. Il shonid be noted that 
all dissolved arsenic concenh"alions are below the sallwaler cleanup level of 36 |.Lg/L. Therefore, 
dissolved arsenic in groundwater does notcuirently pose a signific^nl risk lo ecological receplors 
in Ihe Crissy Field Marsh. Fnrlhennore, il is very unlikely ihal water from Ihe seeps or 
groundwater immediately adjacent to Ihe seeps will be used for drinking water purposes. 
Neverlheless, the drinking water cleanup level apphes to Ihis ^rea and arsenic is retained as a 
groundwater COC. 

As described previously in Sechon 2.4.3.4, zinc cleanup level exceed^nces appear to have been 
relaled lo the type of groundwater filter inilially used by Blaine Tech in the quarlerly sampling. 
No zinc exceedances h^ve occuned since a change was made in Ihe type of field filter used, wilh 
the exception of a single sample from seep 6 1 OS F*0 1 that was not tillered. Therefore, zinc is not 
relained as a COC in groundwaler at this site. 

As described previously in Section 2.4.4, Ihe lotal metals i"esnlts for theunfillered samples do not 
reflect dissolved concentralions. Dissolved metals concentrations are more appropriate for use in 
this CAP because Ihe sallwatercrileria from Ihe Basin Plan, which are used as cleanup levels, are 
expressed in lerms of Ihe dissolved fraclion. Dissolved chrominm and lead were not detecled 
above cleanu]"' levels m the previously collected fillered sampler. Therefore, chromium and lead 
are not relained as gioundwaler COCs. 

Dissolved copper was only detecled once above the Sal I water Ecological Prolection Zone 
cleanup level of3.l|.Lg/L at well 600GW105 in December 2002 and has not been detecled above 

the cleanup level in Ihe well since that time. Additionally, dissolved copper concentralions are 
significantly below the drinking waler cleanup level of 1,000 jig/L. Therefore^ copjier i s nol 
relained as a groundwaler COC. 

The dissolved mckel exceedances at wells 600GW104 and 600GW105 appear to be at 
concenlralions which are consisteni wilh groundwaler concenlralions for Ihese melals at other 
Presidio sites snch as Fill Site 6, localed soulh and npgradient of theCommissary/PX [Tread well 

& Rollo, 2005b). Theexceedancesal600GW]O4 and 600GW105 alsoreflect the lower cleanup 
levels required for Ihe ecological buffer zone status. The delected concenlrations are well below 
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the drinking water cleanup level of 100 MS^' Additionally, the upgradient concentrations are 
similar lo concenlrations detecled m downgradienl wells. Therefore^ nickel is not retained as a 
groundwater COC. 

In summary, arsenic is Ihe only groundwater COC for Ihe Commissarv'/PX CAP. 

33 Id^ntificalion of ReniEdial Unite (RUs) 

Based on the SI soil analytical results, dala associated wilh pastcoirective achons described m 
Seclion 2.3, and ihe applicable cleanup level exceedances discussed above, several RUs have 
been identified for ihe Study Area. An RU is adistinci area of contaminated soil or ground waler 
caused or created by a petroleum -relaled release that may require correc live achon. 

3J,1 Soil Rife 

Because (here is considerable uncertainly about the aclual exteni of affecled soil, Iwo 
inlerprelalions of soil RUs have been developed m this CAP: 

1. Scenario I (Lesser Impact Scenano) : Figures 17Aand ISA show an mlerprelalion of site 
data wilh relalively small unpads at 13distincl soil RUs (excluding RUs wilhin Ihe 
CERC LA areas). These RUs are defined by kno^^n sample localions with TPH and 
benzene exceeding applicable cleanup levels. PAHs above cleanup levels are also 
included in the RUs where Ihey are coll ocaled wilh TPH contaminalion. Under Scenario 
I (Figures I7A and ISA), Ihe lolaleslimaled volume of impacted soil requiring corrective 
aclion is approximately 1 1,61 I yd . As shown on Figures I7A and ISA, each soil RU 
develoi>ed under Scenario Tisidenhfied according to Ihe Molor Pool source group 
iSeclion 2.2) thai the contamination is likely associated with or poition of the Study Area 
where Ihe contamination is localed (e.g., FDS Pipeline Area, Building 613 Area). This 
soil RU nomenclalure is used hereafler in this CAP to describe specific soil RUs. 

2. Scenario II (Greater Impact Scenano) : Figures 17B and I SB show an allernative 
inlerprelalion of sitedala with much larger areas of affected soil, resulting in 10 distinct 
soil RUs (excluding RUs within iheCERCLA areas). Under ihis allernalive 
inlerprelalion, the RUs under Scenario I were joined logelher lo include areas belween 
sample locations where ihere are a lack of TPH data. Under ihis scenario, many of the 13 
RUs shown on Figures 17A and ISA were joined logether, resulting in fewer (10 lotal|, 
but much larger RUs. Only TPH and benzene data were used lo interpret Ihis scenario 
because PAHs are expecled to be preseni throughout the fill material at the site and the 
extent of PAH-impacted soil is uncertain. For the FDS Residuals Areas and AST 634 
Area, the soil RUs were not extended under Scenano H as the contamination in these 
areas is expected lobe hmited to the locations of Ihe former FDS pipelines and AST. It 
is also noted that TPH contamination could extend beyond the RUs defined under 
Scenario H, as some boundaries of the larger RUs are not well delineated by samples. 
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Under Scenario II (Figures ]7B and ISE), the total eslimared volume of impacted soil 

reqiiinng corrective ^clioit is approximately 33,61 1 yd'. 

In general, the soil at the Study Are^ is impacted with petroleum -related compounds, TPH 
(primanly TPHfo) and PAHs Iprimarily B(a)P). Metals and PAHs are also ei'ipecled lobe 
present throiighoiil the fill malerial at ihe Study Area. The evaluation and selechon of remedial 
alternahves for the CERCLA areas (Figure E) are presented in a Draft RAP (MACTEC,2(X>1). 
The soil impacts associated with Ihe Former LTTD Area (Iwo soil locations with B(ajP above 
the E[a)P cleanup level) are withm the Building 633 Firing Range AreaCERCLA site and 
addressed under a Draft RAP (MACTEC, 2004); iherefore, the Fonner LTTD Area is not 
included inthisCAP. 

For purposes of evaluating remedial alternatives in this CAP, the soil RUs have been furlher 
subdivided into Iwo main areas by locahon: "Accessible" and "Less Accessible" Locations. The 
Accessible Locations consist of RUs or portions of RUs that are overlain by grass, pavement, or 
asphall, which can be readily excavated, making ihese areas relatively accessible for 
remedialioii. The Less Accessible Locations consisi of RUs or portions of RUs that underlie the 
foundation slab of existing Building 610 (former Commissary), which unless the building were 
destroyed or moved, makes access far more difftcnil or infeasible. 

Tables 5 A and 5B present a summary of the following for each of Ihe two inlerprelations of soil 
RUs; Ihe estimated soil volume reqninng remediation (subdivided by Accessible and Less 
Accessible Localions and Phase 1 and Phase 2 Areas), the associated COCs, Ihe depth of soil 
impacis, access consideralions, and lype of surface cover. As described in Tables 5 A and 5E, Ihe 
deplh of COC conlaminali on calends to 10 feel below the ground surface, which is 
approximately 5 feet below ihe goundwaler table (i.e. in the capillary fringe or "smear zone"' for 
petroleum contaminated sites). Smear zones are created when petroleum conlamination comes 
incontacl wilh a g"ound water table and moves vertically as it rises and falls with flucluations 
m Ihe water lable. InthisCAP, smear zone conlamination is being addressed as pari of each 
soilRU. 

33,2 C round »at«r 

Arsenic is the only groundwater COC and is only delected in ihe vicinity of ihe Former 
Commissary Seeps Interim Removal Aclion area and was detecled in one g"ab ground waler 
sample at the former Coal Storage Bin Area. As discussed in section 3.2.4, dissolved arsenic 
concentralions in Ihe Removal Action area sporadically exceed ihediinkingwaler cleanup levels 
however, they are all below the Saltwater cleanup level of 36 jig/L (Figure 10). Therefore, 
dissolved arsenic in groundwater does nol cuirently pose an actionable threat to ihe Crissy Field 
Marsh. Furlhermore, it is extremely unlikely ihat shallow groundwater adjaceni loCnssy Fieki 
Marsh will be used for drinking waler purposes. As acknowledged in the RWQCB Order: 
"Allhougli groundwater in cerlain areas withm Crissy Field meets Ihecrileria of this Board's 
drinking water policy (Board Resolution 89-39), ihe probabilily of use for such purposes is 
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minim^L Pumping ground water in those portions of Crissy Field where artificial fill lies on top 

of bay mud is likely locau^e seawater intrusion and land subsidence, thus Innihng the 
jirobability of develoj'iing these waters for such use/' The ai'ea whei"e dissolved arsenic m 
groundwater ei'iceeds the drinking water cleanup level confonns to the conditions described 
above in the RWQCB Order. Although ihednnking water cleanup levels apply to this aream a 
shTct sense, it is reasonable to treat the achievement of cleanup levels at Crissy Field differently 
due to the low probability of using thegioundwater at this locahon as a drinking water supply. 
As discussed in Section 2.4.4, the elevated dissolved arsenic concentrations likely are the result 
of biogeochemical changes caused by a histoncal petroleum release and are expected to decrease 
following remediation of the i^elroleum. Therefore, giound water monitoring has been 
incori'koraled into each remedial alternahve for the Accessible Locations of the soil RUs and no 
formal groundwater RU has been established. 

3,4 Phased Approach for Corrective Action (Phase 1 and 2 Areas) and Effective Soil 
Cleanup Levels 

Based on the analyses conducted in this CAP, several uncertainties have been identified which 
make it difficult to accurately estimate the extent of contamination or level-of-ef fort required to 
l">erform corrective action at the Study Area. These uncertainties were discussed in Section 1.5 

and are as follows; 

• Future Land Use and Expansion of Cnssy Field Marsh : The ei'itent and locahon of theCrissy 
Field Marsh expansion is currently unknown. 

• Extent and Volume of Affected Soil : As discussed m Sechon 3.3, the actual extent of 
affected soil at the Study Area is highly uncertain. Thus, two interpretations of soil RUs 
were developed in this CAP: Scenario I (Lesser Impact Scenario) and Scenario II (Greater 
Impact Scenario). The extent and volume of affected soil vary considerably between these 
two scenanos. Under Scenario II, remediation costs would be very large. 

■ Non-pelroleum Related Contaminahon : PAHs and metals may be present in soil at the Study 
Area in pail from past disposal achvihes or placement of contaminated fill, [f present 
throughout the fill, the extent of PAH- and metal -contamination would be difficult to define 
and potentially costly to remediate. 

• Archaeological Issues . Portions of the Commissary/PX Study Area are known to be 
archaeologically sensitive. 

Given these uncerlainhes and in consideration of the RAOs described above in Section 3. 1, the 

Trust has developed aj'ihased approach for corrective action at the Study Area and has divided 

the site into two areas (Figure 2A); 

I. The Phase I Area encompasses all portions of the site within Area A and portions of 
Area B within an approximate 150-fool buffer zone along the current Crissy Field 
Marsh shoreline or MHHW level, measured at theNOAA Presidio tidal station 



Decern b[:E 2005 36 



(http://co -op ^.nos.n oaa.gov/benchm ^rks/bench mark s_o Id/94] 42 90.hljn I). The Order 
used a 150-fool buffer ^ long The Crissy Field shoreline loeslablish ihe Sallwaler 
Ecological Pioleclion Zone. The primary objechve of correclion aclions wilhm ihe 
FTiase I Area is lo address Ihe RUs that pole nil a My pose a cuirenr threat to Crissy Field 
Marsh waler quality and land uses within Area A. Under Scenario I (Lesser Impact 
Scenario^ Ihe soil RUs and associated COCs within the Phase 1 Aiea are (Figure 2A): 

• FDS Pipeline Residuals Areas 1 and 3 [Area A); COCs for these soil RUs are TPH, 
benzene, and melals. PAHs are nol considered COCs at these soil RUs as PAHs 
were not detecled in soil confirmalion samples collecled from Ihese areas. 

• FDS Pipelme Residuals Area 2 and Accessible Localions of the Building 626 Area 
(Area B): COCs within these soil RUs are TPH, PAHs. and melals. 

• TPHgSourceArea(Areas AaiidB): COCs within this RU are TPH. PAHs, and 
melals. 

These soil RUs are all within Accessible Localions (nol undernealh buildings). All 

remaining soil RUs al Ihe Study Area are wilhin ihe Phase 2 Area. 

2. The Phase 2 Area encompasses ihe remaining portions of Ihe sile which fall outside of 
the approximate 150-foot buffer zone and are wilhin Area B (Figure 2A). The primary 
objeclive of coneclion aclions wilhin Ihe Phase 2 Area is lo address Ihe RUs thai 
potentially pose a ihreal to anhcipated land use (i.e., human recrealional use) within 
Area B and could pose a threat to Ihe Crissy Field Marsh if it were expanded mlo the 
area in the fulure. The soil RUs within the Phase 2 Area include Accessible Locations, 
as well as Less Accessible Locahons underneath Building 610. COCs for Ihe Phase 2 
Area RUs are TPH. PAHs, and metals. 

This phased approach of dividing ihe Study Area into the Phase I and 2 Areas and implementing 
correclive actions lo be consistent with Ihese areas meets ihe RAOs and goals of Ihe RWQCB 
Older. It also addresses the uncertainties idenlified above by: (I) allowing for flexibilily with 
respecl to Ihe future expansion of the Crissy Field Marsh and cleanup decisions wilhin Ihe 
Phase 2 Area associated wilh Ihe marsh expansion; (2) providing an opportunity to evaluale the 
approach for monitoring and processing of archaeological ailifacis during Phase I and before 
Phase 2 is implemenled; and (3) minimizing Ihe volume of polenhally impacted soil lobe 
removed under the correclive action. 

Based on this approach, the following effective cleanup levels have been idenlified for Ihe Study 

Area and were developed based on four potential land use scenanos across ihe sile: 

1. Unresfriclcd land Use willr proleclion cf Crissy Field Maisii ynilerqitality'. Lowesi of 
(1) Human health [Residential); (2j Ecological (Buffer Zone/Sail water Ecological 
Prolection Zonel; and (3) Groundwater Prolechon al Crissy Field [<5 feet above 
groundwaler). These cleanup levels are ihe mosi siringent, applicable soil cleanup levels 
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identified above in Section 3.2.1 and would allow for unrestricted human land u^eand 
sensitive ecological uses associated with tlie Cnssy Field Marsh. 

2. Unrestrided land Use wilho\tt proiecl'son cj Cn'ssy Field Marsh water quaUfy: Lowest of 
(1) Human health (Residential); (2j Ecological (Buffer Zonej; and (3) Ground water 
Protection at Crissy Field {<5 feel above groundwater). These cleanup levels would 
allow for Linreslricted human land uie and terrestrial ecological uses outside of the 
sensihve marsh area. 

3. Reslricfed land use willr pioleclion cJ Crt'ssy Field Mat ah wale rqtia lily: Lowest of 

(I J Human health fRecreahonal); (2) Ecological (Buffer Zone/Saltwater Ecological 
[Protection Zone|; and (3) Groundwater Prolechon at Crissy Field (<5 feet above 
groundwater). These cleanup levels would allow for ecologically sensitive site uses 
associated with the Crissy Field Marsh, but would restnct hnman land use to recreational 
]"HLrposes, which is the anticipated human land use for the Study Area. 

4. Restricied land use willuitH pixffeclton cJ Cn'ssy Field Marsh walei'qtialily: Lowest of 
(I J Human health (Recreahonal|; (2} Ecological ( B uffer Zone); and (3) Groundwater 
[Protection at Crissy Field (<5 feel above groundwater). These cleanup levels are 
represenlahve of the current anhcipated land use for the Phase 2 Area which is within an 
ecological buffer zone as defined in the Cleanup Levels Document. However, the Study 
Area is currently covered by pavement, buildings, or landscaped areas which provide 
only limited ecological value. Therefore, cleanup levels prolechve of lerrestnal 
ecological receptors may not be applicable under the anticipated land use (consistent 
with Figure 8 of the RWQCB Order). 

These effective cleanup levels are presented in Table 3 and will be ajiplied for correcti ve actions 
implemented under this CAP, as discussed in Section 5J. 
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4,0 EVALUATION OF ALTERNATIVES 

The following section identifies potential remedial technologies that could be used to achieve the 
RAOs identified in Seclion3.], discusser ihe screening of these remedial lechnologies pursuant 
to screening crileri a, organizes combinali on ^ of viable technologies into coirective aclion 
allernahves, and evaluates Ihese alternatives against the correc live action selection cnten a. For 
purposes of evalualingand screening remedial lechnologies in ihisCAP, ihe Accessible and Less 
Accessible Localions of the soil RUs, discussed in Sechon 3.3, areevalualed separalely. Id 
addition, in the developm en I, evaluation, and selection of corrective achon alternatives, the 
phased aj'iproach and corresponding Phase I and 2 Areas, developed in Section 3^, are 
considered. 

4.1 Ideiitiricalion and Screening of Potential Soil Remedial Technologies 

Factors that will ultimately be used in evaluating corrective action alternatives were also applied 
to initially screen potential remedial technologies identified for the Accessible and Less 
Accessible Locations of the Study Area soil RUs. The primary sci"eening criteria are technical 
effechveness, implementability, and cost. 

1 . Technical Effectiveness 

Technical effectiveness refers to the ability' of a technology to address; I) the estimated area or 
volumes of media requiring remediahon to meet the RAOs; 2) the potential impacts to human 
health and the environment during implementation and any constiuction; and 3j the long-term 
reh ability and proven history of the technology with respect to the types of chemicals and 

condihons at the site. 

2. 1 mp lementabi lity 

Implementability refers to both the technical and institutional feasibility of implementing a 
particular remedial technology, including: 1) the likelihood of obtaining pennits and approvals 
fi"om regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities 

(TSDFs); and 3) availability of the equipment, materials and skilled workers necessary to 
implement the particular technology. 

3. Cost-Effecliveness 

Cost-effectiveness includes assessment of the relative capital and operation and maintenance 
(O&M) costs associated with a particular technology. Costs are estimated using best engmeenng 
judgment at the time of the estimate. Cost-effectiveness weighs required expenditures against 
potential benefits, and is used to eh urinate options that are subslanhally more expensive than 
other process ophons providing the same level of protection. 
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Not ^l] potential remedial technologies are applicable to both Accessible and Less Accessible 
Locations. The polential technologies are: 

■ No action; 

• Land Use Controls; 

• Capping; 

• lit srfu soi I treatment; 

• Er silii soil treatment; and 

• Excavation and off-sitedisposal,iiicludingrecycling. 

After screening, ihose technologies ihat become part of a comprehensive alteniative (Section A.2) 
are identified below as being suitable for the soil RUs al Accessible Locations, Less Accessible 

Locations, or both types of Locations. 

As explained in Section 3.3, no formal gjoundwaler RU has been established for the Sludy Area. 
Thus, no gionndwater remedial technologies or groundwater remedial allematives were deemed 
^varranted for this CAP. G ronnd water m on iloring has been incorporaled into ihe remedial 
alternatives for the soil RUs. 

4.L1 No Aclioii 

The'^o achon" option is included in the evalualion as a baseline for comparison of other 
alternatives. The**no action" ophon serves as a reference for evaluating and comparing the 
technical effectiveness, implemenlability, and cost of other alternatives. The **no action" 
technology has therefore been retained for fuilher analysis. It is ajipLcable lo both Accessible 
and Less Accessible Locations of the soil RUs. 

4.L2 Land Use Conlrols <LUCs) 

LUC 5 refer to reslric lions on the potential futnreuse of land or groundwater based on the levels 
of contaminants in soil or groundwater Implementalion of LUC s for soil would restrict site use, 
reslrici disturbance of soil, or maintain site cover in order to minimize risks dne to potential 
exposure to COCs. LUCs for groundwater would include restrictions on the use of groundwater 
as a drinking water supply. 

TheComniissary/PX soil RUs are generally localed in Area B of the E^residio with a few in 
Area A. Ei'iistingand planned land uses in Area B are directed by ihe Trust through ils 
comprehensive land use and management plan, the PTMP(Trnsl, 2002). LUCs for Area B 
remediahon siles include restricting or control ling site uses bv admmistralive procedures such as 
preparing a site-specific addendum lo ihe Presidio Trust's Land UseConlrol Master Reference 
Report (LUCMRR). Trust planning/project proponents and members of ihe public mav review 
all existing LUCs for the E^residio by reviewing the LUCMRR in the Tmsl Library. The Trust 
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would notify DTSC and RWQCB of any proposed action Ihar may dismpr the effectiveness of 
the LUCs, and any proposed action ihal could alien or eliminate tlie conlinued need for LUCs. 
Forihe porlion of thecoireclive achon site^ in Area A, LUCs wonid be implemented dccording 
to NFS Area A requiremenls. 

The Tnisl generally does not consider LUCs by themselves lo meet RAOs for Area B sites where 
conlaminaled materials remain left in-place and po^e r polenh^l n^k to hum^n health or 
ecological receplors. LUCs may be used incombin^hon withcerlain engineering controls 
(e.g., capping) Ihalcreale r physical barrier between Iheconlaminated malerial and hnm^n or 
ecological receptors. LUCs are used lo protecl Ihe engineering controls by prevenhng soil 
disturbance and exposure. 

The relative coslof this technology for moderate to large sized areas is low. LUCs are retained 
for further analysis for both Accessible ^nd Less Accessible Locations of the soil RUsin 
combination with other remedial technologies. 

4,1,3 Capping 

Capping involves either placing a synthetic surface layer (geotextile) or enhancing an existing 
surface cover (soil, asphalt, or concrelej over a site as a barrier to isolate ^nd prevent exposure of 
human and/or ecological receptors to contaminants in the soil A cap needs to be maintained, 
and intrusive activities would be restricted bv specific LUCs. Groundwater monitonng would be 
included in any alternative using this technology. The puipose is to monitor for potential future 
impacts caused by remaining soil contamination. 

Capping is relumed for further analysis ^nd consideration, ft is applicable to both Accessible and 

Less Accessible Locahonsof the soil RUs. 

4AA In Sftu Soil Treatment 

Soil treatment technologies involve the reduchon of the toxicity, mobility, or volume of COCs 
present in the subsurface soil without their removal from the site soil. In silu soil treatment 
technologies involve ire^hng the soil in place without excavation. T^ble 6 provides a detailed 
assessment of the site-specific effechveness of the various tn iiln treatment technologies and 
summarizes the re 1 ah ve effectiveness, implement^bility, and cost of the in silu remedial 
technologies considered. Soil heatment technologies evaluated include: 

• Bioremediahon technologies: biosparging, bioventing* and enhanced bioremediation 
with an oxygen release product; 

• Sparging and exirachon technologies; air sparging, ozone sparging, and soil vapor 
extraction; and 

• Chemical oxidation technologies: hydrogen peioxide and sodium persulfete. 
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A^ described in Tabfe 6, based on an evaluation of the site-specific effectiveness of Ihe various 
in .•iilii trealmeni lechnologies, ai well as a consideralion of their implenientability and relative 
cost, bi oven ling combined wilh biosparging, oxygen release product injection, ozone sparging, 
and sodium persulfele injeclion are relained for furlher analytni^ for the LethS Accetnsible 

Locations of the soil RUs. 

Eased on the high cost associated with application of ^'f^ siln technologies for Die larger 
Accessible Locations of the soil RUs, in s!lu treatment technologies are no! retained for Ihe 
Accessible Localions . The vokime of soil requiring trealmeni in both ihe shallow and deep 

zones of the Accessible Locahons is approximalely 12,000 yd', assuming the inlerprelalion of 

affected soil shown on Figures I7A and ISA (Scenario I - Lesser Impacl Scenario). The range of 
TPHg concentrations exceeding cleanup levels in shallow soil (0 to 3 feet bgs) is 30 to 520 
mg/kg; forTPHdis 1 80 to 1,400 mg/kg; and forTPHfois 170 lo 7,900 mg/kg [Figure llj. The 
range of TPHg concenlrations exceeding cleanup levels in deep soil (3 to 10 feel bgsj is 1,100 to 
2,600 mg/kg; for TPHd is 230 lo 1 ,500 mg/kg; and forTPHfois 150 to l,SOO mg/kg [Figure 12). 

For Ihe purposes of calculating Ihe amouni of ORC-Advanced^" needed for soil treatment, an 
average concenh"ali on of TPHg, TPHd, and TPHfo for the entire h'eatment area needs lobe 
eslimated. Based on the available data, an average concentrah on of 70 mg/kg TPHg, 100 mg/kg 
TPHd, and 1,100 mg/kg TPHfo, for an overall average of 1,270 mg/kg of lotal TPH was 
assumed. Using ihe proprietary software provided by a manufacturer of oxygen release 
compound [ORG -Advanced'^' by Regenesis, Inc. [Regenesis, 20O4]j, Ihe calculated quantily 
of ORG i"equired lofreat 12,000 yd of soil with an average concentrah on of 1,270 mg/kg TPH is 
863,628 pounds at acosi of $8 per pound or a lotal matenalscosi of S6, 909,026 (plus California 
sales tax and shipping). Thecosi of applying the ORC, whether by means of excavahon, mixing 
with a pugmill, and backfilling or direcl injeclion via soil bonngs; conslruclion managemeni; 
reporlmg, and so forlh, would be m addition to Ihiscost. If the area of impacl isgreater than that 
shown on Figures I7A and I8A [i.e., similar to Ihat shown on Figures I7B and I8B), the costs 
would be considerably higher. Glearly, Ihis approach is infeasible for a variety of reasons, mosi 
imporiantly excessive cost The vendor c on lacted concurs wilh this assessmeni and does nol 
recommend using this product to Ireat gross soil contamination. Therefore, in silji irealmeni 
technologies are nol retained for Ihe Accessible Locations as a single remediation option. 

4,1,5 Ex Situ Soil Trealment 

Ex situ soil treatment technologies treat conlammaled sile soil after they are excavated from the 
site. Ex silu soil ireatment technologies include landfarmmg, ex -situ soil vapor extraction (SVE|, 
biopiles, or low 4emperature thermal de sorption. Ex silji technologies have certain advantages 
over in silji melhods, lypically including easier verificalion sampling, greater process control, 
and lower unilcosl. However, under curreni disposal markel conditions m Gahfornia, Ireating 
Glass II soil lomeet Glass HI acceptance cnten a, whether perfonned onsile or offsite, is nolcosi 
effechve. The difference belween the unil rate disposal cosis for Class II soil (S35/lon) and 
Glass HI soil (S24/tonj is approximately S9/ton. The cost for treating soil lomeet Glass III 
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acceptance criteria (eilher onsile or off^ite) is fikely much greater Ihan S9/lon. Ev siln treatment 
would only address TPH and PAHs. Low-level metals in the soil would remain, resulting in r 
need to perform samplmg and analysis, including leacliing testing, for disposal puipo^es. Even 
after treatment for TPH and PAHs, the soil may nol qualify for Cla^s HI disposal because of 
metals present m the soiL This additional sampling and analysis would also add to the cost of 
the ex sitn treatment oph on. Other disadvantages for on-site and off -site treatment are discussed 
below. 

Er-iilii O'l-Sile Suil Tretslmcn! Piiiir Uf D'ssposai Off-Ssle 

There are numerous logistical reasons why on-site treatment is not desirable. Construction and 
operation of high-profile ex s!fu soil treatment units is undesirable in this public, highly used and 
visited area. Stockpiling and treating affected soil would cause nuisance issues (visual impact^ 
odors) and utilize needed jiarking areas. 

Er-iifw OJJ-St'le Soil Treaimeiit Piior to Disposaf 

There are a limited number of facihties that will treat petroleum -affected soil prior to disposal as 
Class \\\ waste. Transporlahon to such facilihes would increase costs by an addihonal $25 or 
more per ton. Treatment costs at off-sile facilities also are very high. For example, Envirogreen 
Recycling located in Vancouver, Canada would treat and recycle the treated soil for other 
industrial uses at a cost of S65 to SE5 per ton, not including transportation costs. Transportation 
and treatment costs would be much greater than the additional SWton to simply dispose the soil 
ataClassll facility. 

For these reasons, ex sUit treatment prior to off-site disposal is not retained for further 
consideration. 

4.1^ E\cavalion and OfT-Sile Disposal (supplemented by o\j gen releasing 
prcxluct, if necessary) 

Excavation is a practical source control measure that would be applicable to the conditions at the 
Commissary/PX Study Area sites. Conventional excavation technologies (e.g. excavators, 
backhoes, etc) can remove soil contamination to a depth of approximately 15 feet without 
shonng. Fifteen feet bgs is beyond the maMinum anticipated depth of contamination at each soil 
RU including any smear zone contamination. The majority of the contamination is located in the 
uppers feet of the subsurface. In addition, the presence of the Bay Mud at approximately 7 to 8 
feet bgs m the northern j'loriion of the Study Area limits the depths to which contaminants might 
have migrated. Wood, asphalt, concrete and vegetative waste are not thought to be present in 
sufficient volumes at each soil RU to make recychng practicable. Off-sile disposal moves 
petroleum-affected soil from its current location to an approved off-site disposal facility. As 
stated above, it is anhcipated that convenhonal excavation technologies would be able to remove 
smear zone con ta mi nation. However, in the unhkely event that excavation technologies could 
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not completely remove the deeper petroleum contamination, oxygen releasing product (e.g. 
ORG ) could be placed in Ihe e^c^vation Rves to complele the remediation of any remaining 
conlami nation. Thi^ pi'oduct is selected over the other rn siln technologies descn bed above in 
Section 4 J .4 because it can be easily spread or ^pphed in an open exc^v^tion ^vlthont the use of 
specialized equipmeni, injection wells, or piping required by other in sil/i technologies. A 
detailed outline of the potential ^pphcation of an oxygen releasing product in combination with 
excavation wonid be presented in the CAP Implementation Work Plans (Section 5.0). This 
technology is retained for fuilher evaluation for both Accessible and Less Accessible Locations 
of the soil RUs. 



4.2 Corrective Aclioii Alternatives Considered 

B^sed on screening of technologies for soil remediation described above, the following 
altern^hves have been created for evaluation for the Accessible and Less Accessible Locations of 
the soil RUs. Ciround water monitonng is considered as a component of specific soil RU 
alternatives. 

• Allernahve I -No Action and Groundwater Mom ton ng-We 1 1 Abandonment (All Soil 
RUs) 

• Alternahve 2 -Capping and Land Use Controls with Groundwater Monitoring [^All Soil 
RUs) 

• Alternahve 3 -In Siln Soil Remediation and Land Use Controls (Less Accessible 

Loc^hons of Soil RUs Only) 

• Alternahve 4 -Excavation and Off -Site Disposal, Capping and Land Use Controls, and 

Groundwater Monitonng (All RUs) 

Only Alternatives 2 and 4 expressly include groundwater monitonng. Because Alteniative 2 
does not involve Ihe removal of petroleum -impacted soil, the alternative includes monitonng 
groundwater across the enhre Commissaiy/PX Study Area for petroleum -related constituents. 
For Alternative 4, groundwater monitonng would be limited to the vicinity of the GonimissaiT 
Seeps Intenni Removal Area and Building 610. Allernahve 3, does not include groundwater 
monitoring because it is only considered in combination with Alteniatives 2 and 4. 

For Alternative 4, Exc^v^hon and Off -Site Disposal was not considered implementable ^s a 
single remedi^hon opUon, but was developed ^s an alternative in combination with Gapping and 
LUGs (see Sechon 4.4.4|. Although Exc^vahon and Off -Site Disposal would be technically 
effechve ^s a sole remediation option, it would be difficult to implement across the Study Area 
and could have extremely high cost given the uncertainties associated with the actual extent and 
volume of impacted soil ^nd potenh^l expansion of theCrissy Field Marsh, ^s descn bed in 
Section 3.4. It would include large-sc^le removal of pavement, landscaped areas, and exc^vahon 
of up to approximately 34,267 yd of soil and additional excavation to remove PAH- and metal- 
imj'kacted soil. Appropriate precautions would need to be taken to prevent damage or loss of 
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culturaMv significant artifacU during exc^v^tion that may be predentin the subsurface of a]] soil 
RUs. Therefore, Excavation and Off-Sile Disposal of ihe soil RUs ihroughout the Sludy Area 
could have signific^nl impacts on cultural resources and would need to be coordinated and 
monitored ihrough Ihe Program m^lic Agreement for the Presidio between llie Tiijsl and Ihe State 
Historic Preservalion Officer (for work in Area B) and the Programmatic Agreement for ihe 
Presidio between Ihe NPS and ihe Stale Historic Preservation Officer (for work in Area A). 
Eased on these concerns. Excavation and Off-Sile Disposal, only in combinalion wilh Capping 
and LUCs, was develoi^ed as an allemative for the Study Area for furlher evalualion in this CAP. 

For Allernalive 3, LUCs was also included as acomponent of the/f^ Sriii Soil Remediation 
alternalive(see Seclion4A3X primanly due to ihe presence of non-pelrolenm relaled PAH- and 
melal -impacted soil in fill malerl a 1 beneath ihe building. Thecosis for Ihese LUCs are included 
in Allemalives 2 and 4 for Phase I Accessible Areas. 

The comparalive evaluation of alternatives is summarized in Tables 7A and 7E for Accessible 
and Less Accessible Locahons of soil RUs, respechvely. 

43 Crileria for the Evaluation of Corrective Aclion Alternatives 

The three crileria in Section 4.1 used to screen lechnologies — technical effectiveness, 
implement ability', and cosl-effecliveness - are also applied in evaluating the correchve action 
alternalives. Encompassed wilhin Ihe evaluahon of these crileria is Ihe exteni to which a 
proposed remedy mihgales the adverse effecis of anvunaulhorized pelroleum release. The 
evaluation looks at whether the remedy j'lrolecls human heallh, ecological receplors, and waler 
quahty as well as whelher il controls long-tenn risks, source conlaminalion, and volume of 
conlaminants. The remedy selected must be cost-effective. 

Also to be considered will be the likehhood of apphcable regulatory agency acceptance of Ihe 
proposed coirective aclions as well as public acceptance of Ihe proposed action. The Draft CAP 
was made available for slakeholder review and comment. All comments received were 
considered prior lo finalizing the CAP, and comments are summarized and responded lo m 
Appendix A. 

4,4 Evaluation of Corre^llve Aclion Alternatives 

The remedial alteniatives evaluation for bolh the Accessible and Less Accessible Locations of 
the soil RUs is summanzed in Tables 7Aand 7B, respeclively. As discussed in Sechon 3.3, the 
extern of impacted soil is uncerlain and iwo inlerprelations of RUs have been develo]>ed: 
Scenano I {Lesser Impaci Scenano) shown on Figures 17A and ISA and Scenario II (Greater 
Impaci Scenario) shown on Figures I7B and I SB. CosI estimates have been developed for both 
scenarios. For purposes of companngallernalives m ihe following sections and m Tables 7A 
and 7B, ihe cosis developed for Scenario I (Lesser Impact Scenano) were used. Summanes of 
the eslimated cosis for the alternatives under Scenano II (Greater Impact Scenano) are presenled 
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in Tables 8 A Through SC. Detailed cost estimates for each allernative under Scenario I are 
presented in Tables 9A ihrough 91- Summaries of thee^lunaled cosis for ihe allematives under 
Scenario II are presented in Tables D-IA ihiough D-IC and delailed cosi e^timales for each 
allernaljve are presented in Tables D-2 through D-IO (Apjiendis D). 

Each soil remedial alternative is evaluated based on the exlenl lo which il meets the evaluation 
criteria. Groundwater moniloring and monitonng well abandonment costs are included in 
allernalives for Accessible Localions only, because Less Accessible Location alteniahves will 
always be combined with an Accessible Location correchveaclion for implemenlation at the 
Study Area. 

The following sections identify and evaluate remedial alternatives for soil RUs. 

4A.I Alternative 1 - No Aclion (All Soil RUs) 

Alternative I provides no additional control or prolection to human health or the environmenl for 
the conlaminalion Ihat exists al ihe Study Area. This alteniative abandons exislmg ground waler 
monitoring wells. Consequently, ihe gi'oundwaler would not be monitored lo assess any impacis 
due lo existing conlaminalion and all existing potenlial exposure palh ways would remain 
unconlroUed. This alternative does not preveni visitor, lenant, or resident exposures, does not 
prolecl againsi impacis to gioundwaler, and therefore does nol protecl human health, safety and 
the environmenl. This allernative also does nol prolect the Crissy Field Marsh in ihe Phase 1 
Area and i is potenlial expansion inio the Phase 2 Area. The"noachon" a Hern ah ve provides no 
technical effectiveness, since no remedial action is underlaken and COCs would nol be reduced. 
The tolal eshmaledcosi of this alteniative for bolh Ihe Accessible and Less Accessible Localions 
of the soil RUs [combined) is S65.000 (Tables 8A and 9A). It is nol considered effective 
because, although low in cost, il fails to address any sile impacts of the petroleum releases. 

4A.2 .\lteniative 2 - C^ppinL'iind Land Use Controls with Ground waler 
Monitoring (All Soil RLs) 

Alternative 2 maintains exislmg asphalt and concrete cover over Ihe soil RUs and places caps 
over uncovered porlions of soil RUs lo isolale the conlaminaled soil from human exposure. 
Because Ihe con laminated soil is nol removed, this allernalive includes Ihe developmeni and 
implementah on of an LUC fasdescnbed in Sec lion 4. 1 .2) to safeguard Ihe cap, provide advance 
notice of sile condi lions in Ihe event of future ground dislurbingachvit^', and restrict fulure land 
uses lo those compatible with safegu aiding ihe integrily of the cap. Separate LUCs would be 
required for Area A and Area B porlions of Ihe Study Area, which would be implemented 
separately according lo NPS and Trust protocols, respeclively. Al unpaved landscape areas, 
impacled soil would be excavated lo a deplh that would allow placement of a geosvnihetic clay 
liner [GCL| which would be covered wilh a vegetalive soil layer. Impacted soil would be 
removed for off-site disposal. TheSludy Area is localed wilhin a Hisloric Sensilivily Zone 
(Seclion 5.4). To protecl cultural resources, work al ihe Study Area would be monitored as 
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outlined in Section 5.4. Such moniloring is not expected to significanllv impacl Ihe associated 
cost of this alternative. 

The ahernatlve also includes groundwater monitonng for polenhal impacts due to remaining soil 
contaminalion. The LUCs would prohibil use of gjouiidwater as adnnking water supply until 
chemical conceii (rations are below drinking water cleanup levels [e.g., MCLs). 

Capping of conlammanis would be prolective of human health and safely wilhin Ihe FTiase 2 
Area, as it would eliminate Ihe polenhal for contaminant exposure through soil ingestion, dermal 

conlact, and inhalahon. Prolechon of groundwater wilhin Ihe Phase 2 Area would be evaluated 
through gioundwaler moniloring. For Ihe Pha^e 1 Area, thi^ allernalive would not be prolective 
of the environment, as it would leave con la mi nation in-place within an ecologically sensitive 
area which poses a ihreal lo the current Crissy Field Marsh. Under Ihis alternahve, an LUC 
would be required to prevent direct conlact with Ihe contaminated soil, restrici future land uses 
mconsistenl wilh levels of contammahon remaining on sile, eslabhsh procedures for the 
management of contaminated soil if encountered in the future, and prohibit use of groundwater 
as a drinking water supply. The LUC would not protect Ihe Cns^y Field Marsh in its current 
locahon. Therefore, thi s alternative is considered technically effective only for Ihe Phase 2 Area 
if caps are maintained, an LUC imposed, and groundwater monitoring conducted. The 
alternahve IS not considered technically effechve for the Phase 1 Area. Groundwater monitoring 
would be required to provide a long-term assessment of groundwater quality. Although no 
active treatment of soil would be performed, Ihe potential for migration ofCOCs from soil into 
groundwater would be reduced based on Ihe reduced potential for surface water inhllration 
provided by Ihe cover. Capping with LUCs would be readily implemen table, particularly 
because part of Ihe Study Area is already capped with asphalt and concrete. Construction of Ihe 
cap would involve some design and conshuction improvements lo existing cover. The cost for 
this alternative under Scenano 1 [Lesser Impact Scenariol for both Ihe Accessible and Less 
Accessible Locations of the soil RUs (combined), including O&M costs, is S ],500,0CMD 
(Tables SA and 9B). 

4A3 Alternative 3 - In Situ Soil Remediation and Land Use Controls (Less 
Accessible Locations of Soil RVs) 

This remedy alternahve involves Ihe in siUi treatment of impacted soil to reduce Iheciislmg 
concenlrahons of COCs below cleanup levels. Technologies that would be considered for future 
implementahon under this alternahve include: 1) oxygen release product injection, 
2) biovenhng/biosparging, 3j ozone sparging, and 4) sodium persulfale injection. As discussed 
m Section 4.1, /n S'tln Soil Remediation is limited in its application to Less Accessible Locations 
of Ihe soil RUs as a sole remediation option. 

As discussed in Section 3.3, the Less Accessible Locations consist of RUs or porhons of RUs 
that underlie the foundation slab of existing Building 610 (former Commissary within the Phase 
2 Area). Building 610 is currently leased and occupied by a leasehold tenant. With Ihe 
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exception of biovenring/bio^parging, rn s'tln treatment technologies could not be implemenled 
practicably unlil Building 610 is unoccupied. This allernative includes an intenin LUC thai 
would be in place dunng tenani occupancy. The LUC would leslricl site and soildisuirbance 

and mainlaincoverunlil the building is vacated in oi"der to protecl polential receplors from 
exposure to COCs. 

Application of this alteniative would be prolective of human health, ecological receptors, and 
waler quality since the in situ technologies available under ihis allernalive would reduce Ihe 
concenlration ofconlanimanls in Ihe soil. As discussed above in Section 2.4.4, reducing 
condihons in ground waler at E'residio peh'oleum sites are associated with elevated dissolved 
arsenic concenlrations. Thus, ihe addition of oi'iidizing tn sUit trealmenis should result in less 
reducing conditions, which would be favorable for decreasing the concentrations of soluble 
arsenic in groundwater and surface water seeps. Confirmation soil sampling would be required 
appro'iimately 6 months after commencement of j" s\ln treamient. Additional treatment and 
confinnation samphng could be required if cleanup levels were not achieved with the first 
application. This alteniative would be technically effective in the long-term because active 
treatment of soil contamination would reduce petroleum contaminants unhl cleanup levels were 
met. The LUC would be applied to restrict soil disturbance due to n on -petroleum -fuel -related 
PAHs and metals associated with fill materials beneath Building 610 that would remain above 
cleanup levels. The LUC would also apply if the in i!ui technology is unable to achieve cleanup 
levels. The decision regaining which in silu technology to implement under this alternative 
would be made at the remedial design phase. Subject to the in silu technology selected, the cost 
of this alternative for the Less Accessible Locations of the soil RUsis estimated at a total cost of 
$262,00010 S505,000 under Scenano I (Lesser Impact Scenario) (Tables E A and 9C through 
9F). This estimate does not include O&M costs foi the Area B LUC, as they are included in 
alternatives for Accessible Locations under Phase I. Less Accessible Location alteniatives will 
always be combined with an Accessible Location corrective action for implementahon at the 
Study Area. 

4.4>l Alternative 4 - Excavation and Off-Site Disposal^ Capping and Land Use 
Conlrols^ and Croundwaler Monitoring <AII Soil RUs) 

Alteniative 4 involves conducting corrective action in two phases. Under Phase I, the following 
would be conducted: (I) excavation and removal of contaminanted soil above cleanup levels 
within the Phase 1 Area [includes all portions of the site within Area A and portions of 
Ai"ea B within the 150-foot buffer zone along the cunentCnssy Field Marsh shoreline); 
(2) implementation of an LUC for AreaB poitions of the Phase 1 and 2 Areas to maintain 
containment of contaminated soil beneath ei'iisting pavement and buildings, prevent unrestncted 
site uses, and restnct use of groundwater as a drinking water supply; and (3) groundwater 
monitoring. Phase 2 would not be implemented unhl future land use decisions regarding the 
expansion of the Cnssy Field Marsh are made. During Phase 2, excavahon and removal of 
contaminated soil within the Phase 2 Area would be conducted, consistent with future site use. 
These key elements of Alternative 4 are further descnbed below: 
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1. Excavation Work (Phase I): Soil with conlaminant concentrations exceeding cleanup levels 
wilhin the Phase I Area boundaries would be excavated, transported, and disposed at an 
approved off-site diposal facility. This would include (aj excavation of soil within the RUs 
associated with Scenano I (Lesser hiipact Scenario] within the Phase I Area boundanes; 
(b) collection of verification samples from the sidewalls and floors of the excavations to 
ensure that soil with contaminants exceeding cleanup levels were removed; (c) placing an 
oxygen releasing product (e.g. ORC ) in the excavation areas to complete the remediation of 
any remainingcontan"iination,if necessai"v; (dj backfilling of the excavahons with clean soil; 
and (e) off-site disposal of the excavated soil at a pennitted waste mangement facility. 
Within Area A porhons of the Phase I Area, cleanup would be conducted to achieve 
ecological, groundwater protection, and human health cleanup levels. Within Area B» 
cleanup would be conducted to achieve ecological and groundwater protection levels for 
protection of the Crissy Field Marsh, however, PAHs above human health cleanup 

levels would be allowed to remain m-place and an LUC would be implemented (as 
described below). 

2. Area B LUC (E'hase I): An LUC would be implemented for Area B portions of the Study 
Area to prevent unrestricted use of the property (including residences, schools, day care 
facilihes, and other sensitive uses), prohibit permanent removal of pavement or buildings that 
currently cover soil containing contaminants above human health cleanup levels, and restrict 
use of groundwater as a drinking water supply. The LUC would also prohibit expansion of 
the saltwater tidal marsh from its current locahon into the Phase 2 Area or similar habitat 
restoration projects. The LUC would be contingent upon decisions regarding exj'ian si on of 
the Crissy Field Marsh into the Phase 2 Area, future land uses, achievement of dnnking 
water cleanup levels, and the completion of Phase 2 excavation activities, as discussed 
below. It is noted that the LUC would be extended beyond the Study Area boundanes to 
include the area underneath Doyle Drive (where lead has been detected above cleanup 
levels). 

3. Groundwater Monitoring (Phase I); Semi-annual groundwater monitonng for TPH 
constituents would be conducted in the vicinity of the Commissary Seeps and Building 610. 
Arsenic and related analytical constituents would be also be monitored quarterly in the 
ticmity of the Commissary Seeps and Building 610. Additional semi-annual monitoring of 
these constituents in the vicinity of the Commissary Seeps and Building 610 would be 
conducted unhl implementation of Phase 2. Continuation of the groundwater monitonng 
progi'am would be assessed undei Phase 2 of the corrective actions. This alternative also 
includes the eventual abandonment of existing groundwater monitonng wells upon 
regulatory approval 

4. Excavation Work (Phase 2): Excavation activities within the Phase 2 Area would not be 
conducted unhl future land use decisions are made, including the potential e'ipan si on of the 
Crissy Field Marsh. If the Crissy Field Marsh expands into the Phase 2 Area, cleanup would 
be conducted to protect the marsh and human land use, as applicable. If the Crissy Field 
Marsh is not expanded into the area, cleanup may be conducted to protect the anticipated 
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land use (i.e., recreational use). Future remedial decisions within the Phase 2 Area would be 
m^de in consultation with Ihe RWQCB at that time. The following general ^ctivilies would 
be conducled for the Phase 2 Area excavalion activities: (a] excavation of soil containing 
contaminants ^bove effective cleanup levels withm the Ph^se2 Area boundaries; (b) 
collechon of venfication samples from the sidewalls and floors of the excavations to ensure 
th^t soil with contaminants exceeding cleanup levels were removed; Ic) placing an oxygen 
releasing product (e.g. ORC ) in the excavation areas to complete the remediation of any 
remaining contamination, if necessary; (d) backfilling of the excavations with clean soil; and 
(ej off-site disposal of the excavated soil ^t a permitted waste mangement f^cihly. Under this 
alternative, if the marsh is not expanded into the area, petroleum -related contamination in the 
Phase 2 Area would be removed. Non -petroleum related contamination (i.e., PAHs and 
metals) would be left in-place under existing caps (e.g., pavement and buildings j. The LUC 
previously applied for Area B (as described above) would remain in-effect and modified, as 
necessary, to prohibit uses of the property and groundwater and maintain caps covering soil 
containing contaminants above human health cleanup levels. If the marsh is expanded into 
the area, the extent of removal of PAHs and metals would bedetennined in consultation with 
[he RWQCB at that time. 

Accessible Locations 

Apphcation of Alternative 4 for the Accessible Locations would be protechve of human health, 
safety, and the environment by 11) removing soil contaminants that pose a nsk to gioundwater, 
ecological receptors, and theCrissy Field Marsh withm the 150-foot buffer zone along the 
current Crlssy Field Marsh shoreline (Phase I Area) and removing contaminants that pose a nsk 
to humans within Area A porhons of the Phase I Area; (2| instituting an LUC for Area B to 
maintain pavement covers, prohibit unreshTcled land use, and restnct use of groundwater; (3) in 
the future, removing soil contaminants that have potential adverse effects to groundwater, 
humans, ecological receptors, and/or the Crissy Field Marsh ft o-be -determined at thai time) 
within the Phase 2 Area; and (4) and monitoring groundwater to ensure that chemical 
concentrations in groundwater decrease or are maintained below cleanup levels. By conducting 
excavation actlvihes in a phased approach and limiting the extent of excavation, this alternative 
would minimize disturbance of culturally sensitive aiti facts potentially present in Ihe subsurfece 
and would be implemented using methods that would comply with regulations related to the 
culturally sensitive status of this site (e.g.. National Historic Preservahon Act [NHPA], theNPS 
Organic Act, and the Archeological and Historic Reservation Act [AHPA|). In addition, 
Altenialive4 would offer flexibihty with i"espect to the future expansion of theCrissy FiekJ 
Marsh and minimize costs associated with excavation of soil until a determination is made by the 
Trust and NPS regaiding whether the marsh will be exj'ianded into the Phase 2 Area. 
Alternative 4 woukJ be effective in the long-term for the Phase 1 Area through removal and off- 
sile management of soil that could potentially impact g]"ound water and ecological receptors. In 
the shoil-lenn, Ihe LUC for AreaB would provide mihgahon of risks associated with the 
impacted soil beneath pavement. In the long-lenn, Ihe petroleum -contaminated soil in the Phase 
2 Area would be excavated and transferred to an off-site permitted waste management facility. 
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The LUC would be maintained for residual contamination above cleanup fevels for unre^lricled 
use left in-place wilhin Area B. The LUC would also restricruse of groundwater as a drinking 
waler supply unhl chemical concenlralions are below drinking water levels. 

Under Alternative 4, although the volume of contaminants would not be reduced because the 
impacted material would not be ti'eated, potential exposure of workei's and the public to 
contaminated materials during excavah on and loading for off-site transporl would be mihgated 
by engineering and dust control measures. This allenialive would be implementable and no 
significant obstacles have been identified. This alternahve also includes groundwater monitoring 
for TPH, arsenic, and related conslitiients. Long term O&M would be required to maintain the 
capping and LUC requiremenis and for groundwater moniloring. 

Assuming excavation of all soil R Us under Seen an o I (Lesser Impact Scenario) the cost for this 
alternahve for the Accessible Areas of the soil RUs, including 0&Mcosts» would be S2,580»OOO 
(Tables SA and 9G). 

Less Accessihie Locations 

Apphcalion of Alternative 4 for the Less Accessible Locations (underneath Building 610) would 
be protective of human healthy safet>', and the environment. In the short 4erm, the LUC would 
provide mitigation of risks associated with the impacted soil beneath the building. In the long- 
tenn, if theCnssy Field Marsh and/oi buffer zone were expanded into the area of the building in 
the future, the petroleum-coni am mated soil underneath the building would be excavated and 
transferred to an off-site permitted waste management facility. The LUC would be maintained 
for any non-i">etroleum, residual contamination above cleanup levels left in-place. Under 
Alteniative 4, although the volume of contaminants would not be reduced because the impacted 
material would not be treated, potential exposure of workers and the public to contaminated 
materials during excavation and loading for off-site transpoil would be mitigated by engineering 
and dust control measures. Groundwater monitonngis included under the alternative for the 
Accessible Locations. 

Due to the contamination occurring beneath the Building 610 foundation slab, excavation 
activities would not be easilv implementable with the building in-place. However, Alternative 4 
would be easily implementable if the building were demoh shed. 

Two cost estimates have been develojied under Scenario I fLesser Impact Scenario) for the Less 
Accessible Locations, depending on the status of Building 610. The cost for this alteniative with 
Building 610 in-place is S648.000 (Tables 8A and 9H). The cost for this alternative following 
demolition of Building 610 is Si 68,000 (Tables 8 A and 91). This estimate does not include 
O&M costs foi the Area B LUC, as they are included in alternatives for Accessible Locations. 
Less Accessible Location alternatives will always be combined with an Accessible Location 
corrective action for implementation at the Study Area. 
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4,5 Selected Alternatives 

The selected corrective acTioii ^lleniatives for the Accessible ^ud Less Accessible Location? are 
summarized be]o^^. Detailed descriptions of the Phase ] and 2 coirective actions are included in 
Section 5J. 

4^.1 Accessible Locations 

The selected alternative for the Accessible Locations is Alternahve 4, Ei:c'jt"jficn am! Off-Stfe 
Dhfiosal, Capping and LUCs. and Groiindivalei Moiuloitng. This alternative represents the best 
balance between costs, uncertainty concerning future land uses, and uncertainty related to the 
extent and volume of contamination (including PAHs) in soil at this site. Although Alternative 4 
does not contain treatment as a principal element, the a Item ative is protective of human health, 
safety, and the environment; the phased excavation will minimize disturbance of cullurallv 
sensitive aili facts potentially present in the subsurface and wi U be implemented nsing methods 
that compiv with regulations; and it is the most cost effective approach to meet the RAOs. This 
alternative provides for the cleanup and long-tenn management of TPH-, BTEX-, PAH-, and 
metal-contaminated soil In addihon, Alternative 4 offers flexibility with respect to the future 
expansion of theCnssy Field Marsh and minimizes costs associated with excavation of soil by 
implemenhng an LUC untiladetermmahon is made by the Trust and NPS regarding whether the 
Crissy Field Marsh will be expanded into the area. Once the determination is made, additional 
corrective action in the area will be implemented to remove soil containing COCs, as 
appropriate, to be consistent with actual land use. 

4,5,2 Less Accessible Locations 

A combination of three alternatives has been selected for the Less Accessible Locations 
underneath Building6lO, dependent on the future stains of Building 610 and potential Crissy 
Field Marsh expansion into the area, as follows: 

• No Marsh Expansion (Selected Alternative: Alternahve 2, Ccippiri}; iintl LUCs) : 

Bnilding6lO, which overlies and covers the Less Accessible Locations, is planned for 
retail or recreational nse for the foreseeable fuUire. Concentrations of COCs in soil 
nndemeath the building do not exceed the effective cleanup levels for Re sir! tied iisnd itse 
wtlhoul pioleclioii of Crissy Freld Minsh Muler c/nalilv, except for PAHs which exceed 
human health cleanup levels. Under this alteniative. Building 610 will provide an 
effechve cap to prevent exposure to PAHs in soil undenieath the building and the LUC 
will limit use of the property to recreational uses. In addihon, as outlined m Appendii'i E» 
an evaluation of potential vapor intrusion from residual VOCs in the subsurface under 
and around Building 610 was conducted using available soil and groundwater data. This 
evaluation indicates that there is no significant potential for vapor inhesion into Building 
610 under an nnrestricted land use scenario (i.e., including residential, 
commercial/mdnstrial, and reci"eational uses of the building). Thus, Capping and LUCs 



Decern b[:E 2005 52 



* 



is considered protective of the Less Accessible Locations underneath Bulging 610, if the 
marsh or associated buffer zone is not expanded into the area of the building. 

Marsh E\pjnsion with Demolition of Building 610 (Selected Altenutive: Altenutive 4, 
Excavaiion and Off-Sile Disposal and Cappine and LUCsY . AUhougli not anticipaled, if 
the Crissy Field Marsh were expanded into the area of Building 610, in the future and the 
building demolished, excavation aclivi lies could be conducted lo achieve the more 
stringen I cleanup levels foi" sail watei" protection under this alleriiative. The excavalion 
and disposal activities would beconducled as described above for the Accessible 
Locations within the Phase 2 Area. 

Maish Expansion with Building 610 In-Place (Selected Allemahve: Allernative 3, !n 
Sim SiAi RernedkilK'n and LUC. •i) : If ihe marsh buffer zone were expanded into Ihe area 
but the building remains in-place, in silu soil trealmeni could beconducled for 
conlamination underneath the building. This alternative provides ihe only cost -effective 
technology to remediate contain in ah on underneath ihe building, while the building 
remains in-place. 

This combination of alternatives represents the best balance between costs, uncertainty 
conceniing future land uses and ihe slatus of Building 610, and uncertainty related to the extent 
and volume of contamination {including PAHs and metals) in soil at this site. Although 
Alteniatives2 and 4 do not contain ireatinent as a pnncipal element, ihe allematives are 
protective of human health, safety, and the environment. This combination of alternatives is the 
most cost effective approach to meet the RAOs. These alternatives provide for the cleanup and 
longlemi management of TPH-, PAH-, and metal -contaminated soil beneath the building. In 
addition, the combinalion of the three allematives offers flexibility with resided to the fnlure 
expansion of the Cnssy Field Marsh and the fulure slatus of Building 610. By implementing an 
LUC for the area covered by the building until a delermi nation is made by the Trust and NFS 
regaining whether the Crissy Field Marsh will be expanded into ihe area, significant costs 
associaled wilh i"emediation of soil undenieath the building are minimized. 

4^3 Summary of Selected Alfernalives 

In summary, the allematives selecled in this CAP for ihe Commissarv'/PX Area are as follows; 

• Accessible Locations of the soil RUs: Alternative 4, Excavation and Off-Site Disposal, 
Capping and LUCs, and Groundwater Mom ton ng. 

• Less Accessible Locations of the soil RUs: 

- No Marsh Expansion -Alternative 2, Capping and LUCs 

- Marsh Expansion with Demolilion of Building 610- Allernative 4, ExLavalton 
and Ojf-Sil^ Dhposal and Capping and LUCs 
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— MjTsh E>:pansion with Building 610 Tn-Place - AkemabveB, !n Silu Sdf 
Remetfiufian and LUCs. 

Below 15 a sumniary of eslimared cosis for [he selected jiternatives, including a breakdown of 
costs by Phases 1 and 2 of the corrective achon !see Tables SA through 8C)^ 
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5At EVIPLEMIT^ATION OF SELECTED CORRECTIVE ACTION 

ALTERNATIVES 

T^sks associated with iinplemenlation of Ihe CAP remedies, including Phase I and Phase 2 
procedures, soil confirmation sampling, applicable laws ^nd regulatory leqiiireinents, 
archaeological monitoring, gjoundwater and surface waler monitoring, LUC implemenlation and 
maintenance, and schedule, are discussed below. 

5.1 Remedy Iiii piemen ration 

The corrective actions sel foith in Seclion 4.5.1 for ihe Accessible Locations of ihe soil RUs and 
in Section 4.5.2 for the Less Accessible Localions of ihe soil RUs will be implemenled by the 
Trusl. Upon regnlaloiy agency approval of the Final CAP, separate implementation Work Plans 
(called CAP Implementation Woik Plans) will be prepared for Phase I and Phase 2 of Ihe 
project. These CAP Implementation Woil Plans will be cooidinaled with implementation of 
Design Work Plans for Ihe CERCLA sites located within the Study Area (i.e., Buikling 633 
Firing Range, Fonner Coal Storage Bin Area, and Former Railroad Tracks Area). 

Corrective actions that will be implemented in the Phasel and 2 Areas are discnsed in detail 

below. Specific components of the Phase 1 and 2 corrective actions are also discussed in the 
following sections: Soil Confirmation Samphng Program (Sechon 5.2), Groui^dwater and 
Surface Water Monitoring Program (Section 5.5), and LUCs (Sechon 5.6). 

5.1.1 Phasel Are3 

The Phase I Area encompasses all portions of the site within Area A and portions of Area B 
within an approximate 150-foot buffer zone along the cunentCnssy Field Marsh shoreline. 
Correchve actions will be implemented in the Phase I Area to address the soil RUs that pose a 
threat to the Crissy Field Marsh and land uses within Area A. The Scenario I (Lesser Impact 
Scenario) interpretation of the soil RUs m the Phase I Area are shown on Figure 2 A. These soil 
RUs are within Accessible Locations and include the following: 

• FDS Pii'ieline Residuals Areas 1 and 3 (Area A); 

• FDS Pipeline Residuals Area 2 and a portion of the Accessible Locations of the Buikiing 
626 Area (Area B); and 

• TPHg Soui"ce Area (Areas A and B). 

Corrective actions within the Phase I Area will commence during Phase I of the project (see 
Implementation Schedule, Sechon 5.7) and consist of (aj excavation of soil within these RUs 
beginning with the Scenario I (Lesser Impact Scenario) interpretation (Figure 2A): (b) collection 
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of verification samples from the sidew^lls and floors of the excavations to ensure that soil with 
conlaminanis exceeding effective cleanup levels are removed; Ic) placing an oxygen releasing 
produci (e.g. ORC )iii ihe excavation ^leas lo complete the remediation of any lem^ming 
contamination, if necessary; (d) backfilling of the excavafions wilhcle^n soil, and [e) off-^ite 
disposal of theexc^v^ted soil at a permitted waste mangement facihty. 

Effeclive soil cleanup levels ^pphed to ihe Phase I Area will depend on land use. The effective 
soil cleanup levels for the Stndy Area were presented in Section 3.4. For the Pha^e 1 Area, three 
of the cleanup level scenanoshave been selected as effective cleanup levels for the RUs as 
follows: 

• RUs within Area A and the 150-foot marsh buffer zone : Cleanup levels for these are^s 
will be Unieslricted land tisc w'slh pixflcclt'on oj Criisy Field Marsh wtilcri^iicilily: 
Lowest of (1) Hnman health (Residential j; (2) Ecological (Buffer Zone/Saltwater 
Ecological Protection Zone); and (3) Groundwater Protechon at Crissy Field (<5 feet 
^bove groundwaterj. These cleanup levels will allow for unrestricted human land use and 
sensitive ecological uses associated with the Crissy Field Marsh. The only RU th^t falls 
nnder this scenario is the Area A porfion of the TPHg Source Are^ (Figure 2 A). 

• RUs within Area A ^nd outside of the 150-foot marsh buffer zone : Cleanup levels for 
these areas will be Umcsliicled land iist^ •v\lhoiil protecliem oj Ciissv Field Marsh water 
qiiaHly. Lowest of (I) Human health iResidenhal); {2) Ecological (Buffer Zonej; and (3) 
Groundwater Protection ^t Cnssy Field (<5 feet above groundwater). These cleanup 
levels will allow for unrestricted human land use and terrestrial ecological uses outside of 
the sensitive marsh are^. The two RUs Ihat f^ll under this scenario are FDS Pipeline 
Residuals Areas I and 3 (Figure 2A). 



* 



RUs within Area B and within the ISO-foot marsh buffer zone : Cleanup levels for these 
areas will be Resfncfed liiiid use n-illi piolecfion of Crissy Field Maish M-iilerc/iiiilily: 
Lowest of (1) Human health (Recreational); (2) Ecological (Buffer Zone/Saltwater 
Ecological Protection Zone); and (3) Groundwater Protechon at Crissy Field [<5 feet 
above groundwater). These cleanup levels allow for ecologically sensitive site uses 
associated with theCnssy Field Marsh, but will limit human land use to recreational 
puiposes, which is the anticipated hum^n land use for the Study Area. Three RUs f^ll 
under this scenario; FDS Pipeline Residuals Area 2, Accessible Loc^hons of the 
Building 626 Area, and the Area B pornon of the TPHg Source Area (Figure 2A). 

The numeric effechve cleanup levels for e^ch RU are presented in Table 3. Soil 
confinnation/veiifi cation sampling will be conducted to document residual concentrations of 
COCs during the excavation program. The soil confirmation/verification samphng program is 
presented in detail in Sechon 5.2. Concentrations of TPH compounds, BTEX, PAHs, and/or 
metals in soilconfirm^hon samples will be compared with the effective cleanup levels above to 
assess if further excavation is required within the Phase 1 Area. 
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Within Area A, the Tnisr willremedialeTPH and BTEX conrami nation To achieve the effective 
cleanup levels liiled above. The Trust will also remediate known areas with PAHs and melals 
above effec live cleanup levels to achieve unreslricled human land use wilhin Area A, lo the 
extern practicable, bill will consult wilh theNPS and RWQCB regarding fiirlher excavation 
decisions related to Ihese compounds during implementation of the remedy. To theexteiil 
prachcable, remediation will be conducted ^o thai no human land use LUC is necessary wilhin 
Area A. It is noled Ihat if conlammation is left m-place above cleanup levels for unrestricted use 
in Area A, an LUC for Ihe conlaminated area may need lo be adopted and would be subject to 
managemeni of Ihe LUC by theNPS. 

Wilhin Area B, the Triisl will remedialeTPH contaminalion to achieve Ihe effective cleanup 
levels listed above. PAHs will also be remediated to achieve the ecological and ground waler 
protec lion cleanup levels. However, PAHs above human heallh cleanup levels will be allowed to 
remain in-place undernealh caps. No further capping will be necessary for landscaped areas. 
CiirrenI landscaped areas wilh PAHs exceeding human heallh effective cleanup levels will be 
excavaled, because Ihey are collocaled wilh TPH contaminants above cleanup levels (i.e., 
bonngs600SBIOI and 600RRSB 09; Figure 19). Thus, existing landscaped areas with fill 
malerial potentially conlaining PAHs are nol expecled lopose a risk to human recreational use of 
the Phase 1 Area following Phase 1 corrective action. An LUC will be implemenled loprohibil 
unreslricled human land use (including residences, schools, day care facilities, and olher 
sensitive nsesj of the properly and maintain caps over areas wilh PAHs exceeding human health 
cleanup levels. The LUC for Area B portions of ihe Phase I Area is alsoinlended lo prolect 
agamsl exposure to metals in fill maleriaL The metals wilhin Ihe Phase I Area exceed cleanup 
levels for ecological buffer zone prelection but are below hnman health cleanup levels (Table 3). 
The LUC will eslablish reslnclions on expansion of the marsh from ilscnrreni location inio 
Area B, which will protecl sensitive ecological uses of Ihe area. Metals and PAHs are non- 
mobile compounds and as such, are not expected to migrate via groundwater movemeni from 
Area B into Ihe cuirent location of Ihe marsh. 

During implementation of ihe Phase I remedy, if it is determined that contaminalion from Ihe 
Phase 1 Area extends into Ihe Phase 2 Area (based on soil confirmah on/verification sampling), 

theexcavalion activities will generally stopal Ihe Phase 2 Area boundary, excepi where it would 
only lake minimal effort and cosi lo conliniie with a small-scale excavalion over the boundary 
limitsor if there is signficiani con la mi nation thai poses a nsk to land uses and theCrissy Field 
Marsh within the Phase I Area. These fuilher excavalion decisions will be made in consultation 
with ihe RW(iCB and NPS. 

At Ihis time, it is anticipated Ihat excavation activities within Ihe Phase I Area (primarily at Ihe 
TPHg Souice Area RU) will nol extend into ihecurreni limils of Ihe Cnssy Field Marsh and 
associated dune habitat, using the fence as a boundaiy [ Figure 2A). The Army previously 
conducled remedial actions within Fill Site 7 to allow for restoralion of the 18-acre lidal marsh. 
As discussed in the Crhsy Fiek! OU4 Impfemenlalion Repoil [EKl, 2004), the chemical data 
represent ng current soil wilhin Ihe marsh area meetCrissy Field RAP cleanup levels for 
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unreslricted u^e, including TPH, PAHs, and metals. In addition, soil from Fill Site 7 was mixed 

with surroLindiugsoil ^nd relocated to other parls of Crissy Field and ihe area has been regr^ded 
^nd restored as a tidal m^r^h. If exc^v^hon ^idewall samples along Ihe bolder of Ihe marsh area 
indicaleCOCs above cleanup levels, excavali on activities may proceed into ihe m^rsh are^, if 
necess^iy to address human health or ecological risk posed by Ihe side wall contain in ah on. 
However, ihis decision will be made in consullahon wllh the NPS ^nd RWQCB during 
implement^h on of the remedy and in a manner to avoid des true lion, loss of h^bilal, or adverse 
impacis lo the sensihve marsh area. 

5,1,2 PImse 2 Area 

The Phase 2 Area encompasses the remaining portions of the site which fall oiilside of the 
approximate 150-foot buffer zone and are within Area B (Figure 2 A). Correchve actions will be 
implemented in Ihe Phase 2 Are^ lo address Ihe soil RUs Ih^t potentially pose a threat lo 
anticipated land use (i.e., human recre^hon^l use) within Are^ B and could pose r threat to the 
Crissy Field Marsh if it were expanded into the area in the future. The Scenario 1 (Lesser Impact 
Seen ^no) interpretation of the soil RUs m the Ph^se2 Area are shown on Figure 2 A. The soil 
RUs within Accessible Locations include Site 15 Are^, FDS Pipeline Residuals Areas 1, 2, and 3 
(with AST 634 Area); Pipeline A Areas 1 ^nd 2; Building 613 Are^; a portion of Building 628 
Area 1; Building 62S Are^ 2; and a portion of Building 626 Are^. The soil RUs within Less 
Accessible Locations include Building 619 Area; !i portion of Building 628 Area 1; and r portion 
of Building 626 Are^. It is noted that these RUs were developed based on the strictest applicable 
cleanup levels for the Study Area (i.e., Unreslncled land use with protechon of Crissy Field 
Marsh water quality, Section 3.4). 

Correchve actions wlthm the Phase 2 Area will be conducted following the two-phase approach 
developed in Ihis CAP (see Implementation Schedule, Sech on 5.7). During Ph^se 1, an LUC 
wih be instituted for the F*hase 2 Area (Area B) lo maintain existing c^ps, restrict use of the 
properly, ^nd prohibit use of groundwater as ^drinking w^ler supply. Once future land use 
decisions are made regarding the potential e'ip^nsion of the Crissy Field Marsh into the area, 
excavation and off-site disposal achvihes will commence in the ^rea under F*hase 2, consistent 
with the actual hnd use ^nd subject to RWQCB approval. E'hase 2 remediation activities for 
contamination underneath Building 610 will depend on the status of Building 610 and marsh 
expansion plans into the ^i"ea, as discussed below. These two phases are discussed m detail 
below. 

Under Phase 1 , an LUC will be instituted for the Phase 2 Are^ (Area B) to prohibit sensitive site 
uses including residences, schools, day care facilihes, and other sensitive uses. The LUC will 
^ I so prohibit removal of existing c^ps (e.g., pavement ^nd buildings) where concentr^h on s of 
COCs exceed cleanup levels for unrestncted use. In addition, Ihe LUC will restrict use of 
groundwater as a drinking water supply. The LUC will also prohibit expansion of the saltwater 
tidal m^rsh or similar habitat restor^h on projects into the Ph^se2 Area. The exact boundaries of 
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the LUC (i.e., "LUC Zone") ^re presented in Section 5.6. Tl is noted th^llhe LUC Zone will 
cover the entire Phase 2 Area, as well as Ihe are^ uiidernealh Doyle Drive. 

Once decisions are made concerning Ihe expansion of IheCri^sy Field Marsh into the Phase 2 
Area, Phase 2 excavation ^clivilies will commence rs follows: (a) soil conlainingconlanimanls 
above effeclive cleanup levels within the Phase 2 Area boundaries will be ei'icavated; (b) 
verific^hon samples from the side walls and floors of the excavations will becollecled lo ensure 
that soil with contaminants exceedmg cleanup levels are removed; (c) oxygen releasing product 
[e.g. ORC*) will be placed in the excavation areas to complete the remediation of any remaining 
contamination, if necessary; (d) the excavalions will be backfilled with clean soil; and (e) Ihe 
excavated soil will be disposed off -site at a permitted waste m^ngemenl f^cihty. 

Theeffechve soil cleanup levels applied lo the Phase 2 Area will be not be detennined nntil 
fulure decisions regarding the Crissy Field Marsh expansion project i nio the ^rea have been 
made. If ihe m^rsh is expanded into the ^rea, cleanup will commence lo be proteclive of the 
marsh and human land uses, ^s applicable. If the Crissy Field Marsh is not expanded into the 
area, cleanup levels may be selected to be prolechve of Ihe anticipated hnd use (i.e., resfncfed 
lan/f Use wifhoii! piolecfion of Crissy Field Mai sh wnlerqjiiiUly; see Section 3.4). Cleannp level 
decisions will be made in consultation wilh Ihe RWQCB, in addition lo theNPS for 
contamination that has ihe potential lo impact Are^ A. 

Soilconfinnation/venficalion sampling will be conducted lo document residual concentrations of 
COCsdurmg iheei'icavatLon program. Concentrations of TPH compounds ^nd PAHs in soil 
confinnation samples will be compared with Ihe effective cleanup levels to assess if further 
excavation is required withm the Ph^se2 Area. However, if confinnation samples mdicate that 
TPH concentrations achieve cleanup levels while the PAH concentrations f^il, PAHs above 
human health cleanup levels will be allowed to remain in-place. The LUC will provide 
protection for PAHs th^l are left in-place above effective cleanup levels. The LUC is also 
intended to protect against e'iposure to metals remaining in fill maten^l. 

Under the selected correchve action for Ihe Phase 2 Area, current landscaped areas wilh PAHs 
exceeding hum ^n health effective cleanup levels will be left in-place and not capped or 
excavated, unless collocated with TPH contaminants above cleanup levels. As shown on 
Figure 19, withm the Phase 2 Area, PAHs are present m soil above recre^hon^l cleanup levels 
within the upper 3 feel of soil in landscaped ^reas at only two boring locations: 6OOASE07 and 
600ASB09. Soil around boring location 6CMDASB07 will be excavated during Ph^se 2 because 
TPH is also elevated (7,900 mg/kg) ^bove human recre^hon^l and groundwater protection levels 
^1 this location. Soil around bonng600ASB09 will not beexc^v^led, assuming the ^rea is not 
cleaned up to saltwater protechon levels for the Crissy Field Marsh. No additional surface cover 
will be provided for this one location because it is localized (i.e., surrounded by samples with 
PAHs below cleanup levels or underneath caps) and not expected to pose an unacceptable risk to 
recreational receptors. Also, it is noted that PAHs in fill maten^l within Ihe l^ndsc^i>ed ^reas of 
the Phase 2 Area that have not been sampled are ^Iso not expected to pose a significant risk to 
recreational receptors. These landscaped areas cover a relatively small portion of the site 
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(Figure 19) and consist primarily of small "grow strips" withiit the parking lot east of Building 
610 ^nd a narrow snip of land west of the building. Recreational exposure al ihe sile is not 
expected to be limited to these small areas, but would bedistnbuted thioughoul Ihe Study Area 
for Ihe duration of exposure. 

To further demonstrate that leaving PAHs in-place within landscaped areas at Ihe Study Area 
(including bolh FTiase I and 2 Areas) isproteclive of fulure sile uses, a95^t. UCL concentration 
for benzo(a)pyrene, the risk-driving PAH in soil al the site, was calculated to oblain an estimate 
of the iipper-boiind average concenlration lo which recreahonal receptors would be exposed at 
the Study Area following planned remediation (Appendix F). Using surface data from lo3 feet 
bgs within landscaped areas across IheSludy Area and assuming removal of soil with PAHs 
collocaled wilh TPH above cleanup levels (noled above), Ihe 95^ UCL for benzo(a)pyrene is 
0.054 mg/kg (Apjiendix F), which is below Ihe recrealional cleanup level of 0.065 mg/kg, further 
indicating that leaving PAHs in soil wilhin landscaped areas does not pose a risk lo recrealional 
receplors al Ihe Study Area. It is noted, however, that the PAHs may pose a risk lo landscaj'ke or 
maintenance workers who wouM have Ihe highest degree of exposure lo contaminants m the 
landscaj'ked areas dunng working achvi he s. The LUC adopted for Area B portions of the site 
wih include requirem en Is and restrichons to ensure worker safely al these landscaped areas 
(Section 5.6). 

No addihonal surface capping will be required for metals remaining in fiU material within the 
Phase 2 Area for prolec lion of human heallh and ecological receptors. The applicable cleanup 
levels for all metal COCs al Ihe Study Area are driven by ecological buffer zone prolechon 
(Table 3), except for arsenic which isdnven by human heallh (although ihe background 
concenlralion for beach/dune soil is selected as the cleanup level for arsenic j. Figure 19 presents 
the metals exceeding cleanup levels in landscaped areas of ihe Phase 2 Area. As shown in Ihis 
figure, only cleanup levels for ecolgocial buffer zone are exceeded by site metal concenlrations 
in landscaped areas. The LUC for the site will restrict sensitive ecological uses wilhin ihe Phase 
2 Area and undernealh Doyle Drive. Also, ihe Phase 2 Area and the area underneath Doyle 
Dnve do not provide useful habitat for terrestrial ecological receptors, as Ihe area is currenlly 
covered by pavement, buildings, or non-nahve landscaping which provide only limited 
ecologcal value. Thus, consistent with Figure 8 of the RWQCB Older, cleanup of the 
landscaped areas to ecological cleanup levels is not waiianted, as long as the LUC for sensitive 
ecologcal prolechon is implemented and maintained. 

Human health cleanup levels for metals are not exceeded in landscaped areas wilhin Ihe Phase 2 
Ai"ea. Thus, metals exceeding cleanup levels wilhin landscaped areas of Ihe Phase 2 Area do not 
pose a risk to human heallh and addilional surface caps are not required lo prevent exposure lo 

thiscontaminahon. ll is noted thai undernealh Ihe elevaled Doyle Dnve roadway, there has been 
one detection of lead al 510 mg/kg in a landscaped area al 6CMDSBI06 (Figure B-5). This lead 
concenlralion only slightly exceeds Ihe cleanup level for recreational use of 500 mg/kg. Also, 
given thai all olhei lead concenh"alions in soil ihroughout the Sludy Area are 400 mg/kg or less 
(excluding areas wilhin iheCERCLA RUs), and well below 400 mg/kg in other landscaped 
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Rvens, lead in soil is nole'ipected lopose a risk to recreational receptors at the site. The LUC 
will restrici sensilive hLiniQn bud uses wilhin ihe Study Area and undernealh Doyle Drive. 

It IS also noled that the Doyle Drive oveipass is over 60 years old and approaching the end of its 
useful lifespan due to structural degradation (Jones & Stokes, 2001b). The San Francisco 
County Transportation Authority (SFCTA) is proposing to replace a 1-1/2 -mi lepoition of Doyle 
Dnve, from Marina Boulevard and Lombard Street to the southern approach to the Golden Gate 
Bndge. The SFCTA is currently developing alternatives to replace Doyle Drive to improve the 
seismic, structural, and traffic safety of the roadway within the setting and context of the Presidio 
and its designation as a national park. Several potential conce]"Hual options for the replacement 
shucture have been developed, including combinations of replacement, tunnels, and bridges 
I Parsons, 2004 a,b). C urrently, the following three allernahves are being considered: No-Bui k3. 
Replace and Widen, and Presidio Parkway. The No-Build alteniative sei"ves as a baseline and is 
not likely to be considered. The Replace and Widen alternative would replace and widen the 
footings and viaducts m generally the same location. The Presidio Parkway alternative involves 
reconstruction of one viaduct and the construction of four tunnels and two low causeway 
sh"uctures. Both replacement alternatives woukJ likely require excavation for the installation of 
roadway foundations and would hkely encounter soil with COC concentrations above cleanup 
levels underneath and adjacent to Ihe roadway. The selection of the final Doyle Drive 
replacement alternative IS cuirently scheduled for December 2006, assuming there are no delays. 
The construction of the rej'ilacemenl structure is anticipated to begin no sooner that 2009 to 2010. 
The LUC that will be implemented under this CAP will restrict sensitive human and ecological 
land uses underneath the roadway and in the Study Area directly adjacent to the roadway unhl 
conslruchon of the Doyle Drive overpass is completed. 

For Building 610, the LUC for Area B, which will be implemented under Phase I, will hmit use 
of the properly to recreational (and associated commercial) uses and maintain the building which 
provides an effective cap for contamination undenieath the building. Phase 2 actions for 
contamination underneath Building 610 will depend on the future status of the building and 
potential Crissy Field Marsh expansion into the area, as follows: 

• If the marsh and associated buffer zone are not expanded into the area, the LUC will 
remain in-j'ilace to limit use of the proT>erty and prohibit permanent removal of the 
building or surface cover; 

• If the marsh is expanded into the area of the building and the building demolished, soil 
excavation activities will proceed m the area [as discussed above for other Phase 2 Area 
soil RUs|; or 

• If the marsh buffer zone is expanded into the area but Ihe building remains in-place, in 
silii soil treatment will be conducted for contamination underneath Ihe building. 

Upon resolution of land use decisions m the Phase 2 Area, final details regarding Phase 2 
implementation, including effective cleanup levels, cleanup areas, soil confinnation sampling. 
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ongoing LUC mainlenance, and tn iiln treatmeni technologies for Building 610 and ■^t'irhin open 
excavalion^, will be included in The Phase 2 CAP Implemenl^lion Work Pl^n. The FTiase 2 CAP 

Imp] em entail on Work Pl^n ^^ll] ^l^o ev^luare Ihe effecliveness of the ground warer and surface 
waler moniloringprogi"am conducted under Phase I [^seeSeclJon 5.5). 

The Fuel Distribution System C losure Report (TT, I999X index map indicates Ih^t Pipeline A has 
been removed and Sheet CF-4 of ih^l reporl documenis thai Pi]>eline C has also been removed. 
However, if porlions of Ihe pipelines are found during soil excavalion aclivihes, thepii^elines 
will be removed andconfirmahon samples will be collected as outlined in ihe Phase 2 CAP 
Implementation Work Plan. 

5.2 Soil Conni'inafion Sampling Program 

It is anhcipated thai after Ihe impeded materials have been removed in accordance with this 
CAP and associated CAP Implemenlahon Work Plans, the exposed land surface will consisi of 
excavalion "bollom" wilh Ihe j'len meler of ihe excavation having "sidewalls/" 

Bottom sampling will be based on the actual size of the excavation with a minimum of one 
sample per excavalion and ^t least one per 625 square feet (sf). A 25- by 25-fool samplmggnd 
will be used to guide Ihe collection of excavalion boltom samples. Side walls will be sampled at 
themidpoint of the excavation's height eveiy 25 feet of ils lateral e'ilent or to oblain al leasl one 
sample per excav^h on sidewalk The aclu^l physical dimensions of the excavalion will 
detennine Ihe number of bottom and sidew^ll samples collected. At leasl one boftom and four 
side wall samples will be collecled from each excavalion. For areas outside of ihe 150-foot 
Crissy Field Marsh buffer zone, if a single excavalion becomes considerably larger than 
anticipaled (greater than 50,000 square feel), ihe sampling frequency will be changed lo50 feet 
of excavation sidewall and once per every 2,500 square feet of excav^hon boftom. 

Consisteni with IheCOCs for Ihe soil RUs, asdescnbed in Seclions3.] and 3.4, soil 
confinnation samples from the exc^vaftons will be analyzed for theCOC constiluenis lisled 
below. Tbean^lvlical results will be compared to the larget effective cleanup levels lisled in 
Table 3 to assess if further exc^vafton is necessary, in accordance with Ihe process descn bed 
herein. Piofessional judgment will be used to determine how much addihon^l soil will be over- 
excavaled in the vicinily of the confinnation soil samples showing COCs above cleanup levels. 
The size of ihe over-excavalion will be b^sed ou ihe lype of contaminant, themagnilude of the 
exceedance relalive lo the cleanup level, the re su I is of field moniloring(if applicable to Ihe 
COC), as well as other observ^lions made in Ihe field as to the exient of soil discoloration, soil 
type, olfacloiT evidence, exteni of debris, elc. The N PS ^nd RWQCB will be consulted 
regarding over-excavation decisions. 

Conjimiat'son stimplei wsU be caUecled from the over-excavaied area al ihe same frequency as 
the conf\rma!ion stjsl samples llral were coUecIed from ihe m'slia! excavalion. Al a minimum, one 
poor and Jour perimeler samples will be colieeledjrom ihe over-excavaled area. Samples 
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coiiccled from the over-exca^alion will be anafyzcil foi the COC mifc associalcd w'slli the 
chemscal(si thai exceeded cleanup levels in the inilial coitfinnalt'an soil sample. 

Pliisse I Area (Area A) 

' PAHt. by EPA Melhod S270C (for TPHg Source Area only); 

• BTEX by EPA Melhod 8260B (for FDS Residuals Areas only); 

• TPHg, TPHd and/or TPHfo by EPA Method 8015 modified and EPA Melhod 3630A - 
Silica Gel Cleanup; and 

• Metals by EPA Melhod 6010/6020. 

As discussed in Seclion 5.1.1, wilhin Area A, Ihe Trust willremedialeTPH and BTEX 
conlami nation lo achieve ihe effec live cleanup levels. The Trust will also remediate known 
areas with PAHs and inelals above effeclive cleanup levels lo achieve unreslricled human land 
use wilhin Area A, to ihe extent practicable, but willconsull with Ihe N PS and RWQCB 
regaining further excavali on decisions related lo these compounds during imp leinenlali on of Ihe 
remedy. 

Phase I Area (Area B) 

' PAHs by EPA Method 3270C; and 

• TPHg, TPHd and/or TPHfo by EPA Melhod 8015 modified and EPA Method 3630A - 
Silica GelCleanup. 

As discussed in Seclion 5T.I, wilhin Area B, Ihe Trusi will remediate TPH contamination to 
achieve ihe effeclive cleanup levels. PAHs above human health cleanup levels will be allowed 
to remain in-place under existing caps (e.g., pavemenl) and in landscaped areas and an LUC will 

be implemented. The LUC is alsomlended loprolect againsi exposure to metals in fillmalerial. 

Phase 2 Area (Area B) 

' PAHs by EPA Melhod 8270C; and 

• TPHg, TPHd and/or TPHfo by EPA Method 8015 modified and EPA Method 3630A - 
Silica GelCleanup. 

As discussed in Sechon 5.L2, wilhin Ihe Phase 2 Area (Area B), Ihe Titjsi will remedialeTPH 
conlaminalion lo achieve ihe effeclive cleanup levels. PAHs above human health cleanup levels 
will be allowed to remain in-place under caps (e.g., pavemenl) and in landscaped areas and an 
LUC will be implemented. The LUC is alsomlended to prolect againsi exposure to metals in fill 
malerial. The Phase 2 CAP Implementation Work Plan will provide moredelails regarding 
necessaiT soil confirmation sampling wilhin ihe Phase 2 Area. 
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If in sifu Ireamienr technologies are used for remediation, additional soil confirmation sampling 
^nd/or soil gas sampling will need to beconducled. Details on confirmation sampling for in situ 
trealmeni will be provided in the CAP Implemenlalion Work Plans. 

53 Applicable Slate and Federal Laws and Regulatory R«quireiueiils 

Implemenlalion of the selected corrective action ^ileniahves will comply with applicable state 
^nd federal laws ^nd regulations including the requiremeiils of Title 23, Division 3, Ch^pler 16, 
Aiticle 1 1, which ^le ihe pnmary regulations eslabhshingihe requiremenis and slandards for 
petroleum -related correclive action in Ihe State of Californm. The altern^hves will also comply 
with applicable l^ws ^nd regulations reg^iding man^gemenl and disposal of excavaled soil, 
including iransporl loand trealmeni alregulaled and permitled facihties. As detailed m ihe 
RWQCE Order, the Com miss ^ry/PX Sludv Area is a known peholeum cont^min^lion site 
requinng preparation and implementation of this CAP meelingihe requirements of 23 CCR § 
2725(2004). TheRWQCB Order presenlscleannp slandards ^s SCRs for Ihe prelection of 
human heallh, ecological receptors, and water quality, which have been used to set Ihe applicable 
CAP cleanup levels. In addition, Ihe RWQCB Water Quality Control Plan for the San Francisco 
Bay Region [known as the Basin Plan) (RWQCB, 2004), pertaining to water quality within Ihe 
stale, has been taken into account in estabhshing the CAP cleanup levels. 

The Presidio as a whole is within the Golden Gate National Recreation Area {GGNRAj and is 
listed in Ihe National Register of Historic Places as a Historic Landmark, which affords its 
historic resources and cultural landscapes certain protechon under the NHPA. 

TheCommissary/PX Study Area is located in the Crissy Field Planning Area of the Presidio 
where the Crissy Field Restoration E'roject, a tidal marsh area, is located. As part of Ihe tidal 
marsh restoration work, a major archaeological recovery project was earned out by Ihe NPS at 
Cnssv Field to research and identify potential cultnral resources present in this area. The 
reseamh indicates Ihe Commissary/PX Stndy Area is located within a"Histonc Sensihvit>'Zone" 
(Figure 6 of Jems <£ Skika. ZOOiii). In addition, the Commissary/PX Study Area is in or 
adjacent to an approi'iimate 1 2-acre area designated as the fonner 1 9'^ Century Quartermaster 
Depot Si Landfill (Figure 10 ofJoircs *£ Slakes, 200 fa\ shown on Figure 2B. The cultural 
resources in this areaconid be of potential contributive value to the National Historic Landmark 
(NHL) and j'^olentially eligible for the National Register of Histonc Places {Hoiman *£ 
AssociaSes, I999<i m Jones *£ Sttti'.es, 200lii). In addition, the Bnilding62S Area 2 RU is in an 
archaeological sensitive area related to a Nahve American burial site and cultural relics 
idenhfied in prior studies (Tread well & Rollo, 2002b). As required by iheNHPA, if ground- 
disturbing achvihes are conducted within a Histonc Sensihvity Zone to address environmental 
contamination, potential impacts to these cultural resources should be avoided if possible, and be 
mihgated bv am haeo logical monitonngduring any excavation activities. The Trust is 
developing protocols for management of significant cultural resoumes discovered during the 
excavation monitoring program in the Study Area. To j'lrolect these resources, work at the 
Commissary/PX Study Area will be monitored per the Programmatic Agieement for the Presidio 
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between Ihe Tnisl ^nd Ihe St^te Historic Preservation Officer (for work in Are^ B) and per Ihe 
Programmatic Agreement for the Presidio belween theNPS and the Slate Hisloric E'reservalion 
Officer (for work in Area A). 

During correclive action implementation, theTnisI will also comply with applicable provisions 
of the AH PA and ihe Native American Graves Protection and Repatriation Acl (NAGPRA). 
Other federal and slale slalules, such as the federal and slale Endangered Species Acis (ESA and 
CESA), Die Migi'alory Bird Trealy Act (MBTA), and ihe Coaslal Zone M^n^genient Acl 
iGZMAj al^o provide sland^ids for protec lion of natural resoui"ces found on ihe Presidio ihal will 
be followed dunng this correclive action. 

For portions of the Gommissary/PX within Area A of Ihe Presidio, Ihe Trust will protect park 
resources in accordance with ihe GGNRA Act and Ihe Organic Acl while performing correclive 
actions at the Gommissary/PX. The corrective action will be completed in r manner consistent 
with land uses established by Ihe GMPA and the Area A MO A. For poitions of the 
Gomnnssary/PX within Area B of the Presidio, the corrective action will be completed in a 
manner consistent with l^nd uses established by the PTMP. NPS Management Pohcies ^nd the 
Presidio Vegetation Management Plan (Trnsi and NPS, 2001) apply to correclive action work in 
both Area A and Area B . 

With regard to soil excavation and disposal, state laws and regulations implement the federal 
Resource Conservation and Recovery Acl (RCRAl standards and are applicable to Ihe corrective 
actions at the Gommissary/PX Stndy Area. These piovisions inckide standards for properly 
storing, handling and Iranspoiling excavated soil that may contain hazardous constituents. 
These regulations also set standards for testing of potential hazardous wastes prior to 
management and proper off-site disposal. 

The impacted soil at the Study Area is not believed to be hazardous waste. The transport and 
disposal of non-hazard ons waste thai may be generated dun ng the correchve achon will be 
performed in accordance with Ihe pertinent sections of Title 27 of the GaliforniaCode of 
Regulations, which addresses the proper management of solid wastes. 

The corrective actions at Commissaiy/PX Studv Area take into account the RWQCB Basin Plan 
policy of no loss of wetlands as well as Presidio wetlands resources (NPS and Trust, 2003). Any 
applicable discharge prohibihons and erosion control measures will protect surface water and 
wetland resources. Also, Bay Area Air Quality Management District (BAAQMD) regulahons 
pertinent to dust suppression and onsite air monitonng dun ng excavation work will be met to 
prevent air quality impacts from Ihe selected remedial actions. Although not anticipated to be 
present, if unknown USTs are found dun ng remedial activities, removal will comply with 
applicable state and local requirements. 
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5A Archaeological Monitoring 

As described in Seclion 5.3, theCommissary/PXSludy Are^ is wirhm r Hisloric Sensitivity 
Zone. Correclive Action work pursuant lothi^ CAP will be moniloied i>er Die Programmatic 
Agreemeul for Ihe Piesidio be^^^eell the Trust and theSlale Hisloric Preserved on Officer (for 
work in Area B) and per the Programmatic Agreement for the Presidio belween the NFS and the 
Slate Historic Preservation Officer (for work in Are^ A). 

Work vnW] only be perfonned foil owing coordination wilh Trust and NPS hislonansand 
archaeologists, hilernal and external communicahons will be specified in the protocols for 
managemeni of significant cultural resources discovered during ihe remedial activities. Such 
protocols are currently under preparation by the Trust and are anticipaled to be provided as an 
appendix to the Phase I CAP Implementahon Work Plan. As required by ihe se protocols, if 
items of polenhal archeo logically or hislorically sensilive importance are found or suspected to 
be present, Tinst field personnel will contaci Ihe appropriate Tinst and NPS cultural resources 
pomls of contaci immediately. Work in the area will also be immediately halted until ihe 
potential discovery is evaluated. 

5,5 Groundwater and Surfoce Waler Monitoring 

G round waler and surface water monitonng will be conducted as part of the selected remedy for 
the soil RUs to e f fee lively demon sh"ale that ihe soil remedy is prolective of gjoundwaler and 
Grissy Field Marsh water quality. As noted above in Section 5.1, acomponent of the remedy is 
implementation of an LUG for Area B lorestricl use of gioundwaler m ihe area as a drinkmg 
water supply unhl contaminant concentrations are below drinking waler cleanup levels. This 
section descnbes the groundwater and surface water monitoring progi"am that will commence 
following completion of Phase I construclion acfivilies. The need for additional monitoring 
following completion of Ihe Phase 2 construclion activities wiil be made in consullation with Ihe 
RWQGB and NPS during development of the Phase 2 GAP Implemenlalion Work Plan. 

Following completion of Phase I conslruclion activities, giound water and surface waler samples 
will be collected on a quarterly basis from ihe following m on iloring wells and seep locahons in 
the vicinity of Ihe Commissary Seeps and Buik3ing6lO: 

• Downgradienlmonilonngwells; 600GW101 [600GWI0IR after replacement), 

6lOGWmi, 610GW102. and 610GW103; 

• Upgi'adieni monitonng well; 6CMDGW106; and 

• Surface water seeps: 610SP0I and 6I0SP02. 

Well600GWIOI will be removed during Phase I excavalion of Ihe TPHg Source Area. 
Replacement well 600GW101R will be re-mstalled following soil excavafion activities and 
monitored. 
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Ground^^arer and surface w^ler sampler from the wells and seep localions lifted above will be 
analyzed for the following petiole urn -related conshtuents on a semi-annual basis: 

- TPHg. TPHd and/or TPHfo by EPA Method S0I5/EPA 3630A, and 

• ETEXdndMTBEbyEPAS02]BorE020. 

Groundwater and surface water samples from the well and seep locations listed above \sill also 
be analyzed for ai'^enic and lelaled constituents on a quarterly ba^i^ to asse^^ whelher arsenic 
coiicenlralioiis in wells and seep samples al ihe sile show irends over time and fiirthei" evaluate 
the relalionship belween arsenic concenlrahons,TPHconcentrahons, Bay Mud, or other faclors 
that affect redox condihons and theiefore, ihe solubilily of arsenic in groundwater. Samples 
collected from Ihe wells and see]"' locations above will be analyzed for the following jiarameters: 

• Dissolved arsenic, iron, manganese, and aluminum (EPA 6010-6020); 

• Tolal arsenic, iron, manganese, and aluminum [EPA 6010-6020), al seep localions only; 

• General chemi^liy parameters: alkalinily (tolal), bicarbonate, carbonate, chloride, 
fluoride, nitrale as N, and nilnte as N, and sulfale (by various analytical melhods); 

• Sulfide [EPA 376.2/SW9030); 

• Tolaldis5olvedsolids(EPA 160.1); 

• TOG fSW 9060); and 

• Field paramelers including DO, specific conductance, and pH. 

Iron, manganese, sulfide, sulfate, nitrate as N, and nitrile a^N will be analyzed, and DO and pH 
will be fie Id -measured lo evaluate the redox slate of the gi oundwaler. TOC will be evaluated to 
asse^^ Ihe relative concenlralions of organic compounds available for biodegradation. 
Aluminum will be monitored for qua lily con irol(QG) purposes, lo evaluate if iherehas been 
breaklhrough of the fillers used for sampling. 

During each sampling event, waler levels will be measured in allexi^lmgonsilegjoundwater 
monitoring wells and groundwater elevalions calculated. 

Groundwater, surface water, and quality assurance/qualily control (QA/QC) samples (duplicates, 
eqnij'kment blanks, and trip blanks), will be collected and analyzed in accordance with Ihe 
Presidio-wide Qualily Assurance Projecl Plan (Telm Ttc/i, 2001). 

Table 10 presents Ihe detailed ground water/surface water monitoring program for each well and 
seep locahon included in the program. The gjoundwaler c leanup levels for ihe Commissaiy/PX 

Area are j'lresented in Table 4. For the i^etroleum -related con^litnents in the vicinity of the 
Gommi^^ary Seeps and Building 610, the semi-annual samphng will be conducted until 
implement ah on of Phase 2 corrective actions so that levels of pelroleum-relaled constiluents can 
be assessed over time following Pha^e 1 corrective aclion and until Phase 2 is implemented. 
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Thi^ monitoring i 5 expecled to demonstrate that the two -phased approach for corrective action at 
the Study Are^ is protective of gjoundwaler and theCrissy Field Marsh. 

Arsenic and Ihe lelated constituents above will be monitored for four quarters toevakiale if the 

cone en irali oils show (rends and refine the conceplual model for arsenic in gronndwater. 
Following Ihe one-year moniloring period, analyses of arsenic ^nd related constitnenis will be 
rednced to a semi-annual basis unlil Phase 2 i mplement^h on, assuming arsenic levels are 
maintained at consislent levels oi h^ve decreased lo cone en ira lions below Ihe cleanup level 

In the Ph^se2CAP Imj'klement^hon Work Plan, the Phase 1 gronndwater and surface water 
monitoring dala will be reviewed to assess Ihe need for fnrlhei moniloring. The following 
general crileria will be nsed lo determine ihe need for further monitoring or action for 
conlaminants in gronndwater: 

• If cleanup levels are achieved or maintained wilhin Ihe moniloring period specified 
^bove, Ihe monitonng program will be discontinued; 

• If it isdemonslrated thai constituent concenlrations are moving low aids cleanup levels 
[i.e., showing a consisleni decreasing irendl within a reasonable lime penod, Ihe 
groundwater monilonng program will eilher bedisconlinued or conlmued for r specified 
time period lo confirm attainment of cleannp levels, as appropriate; or 

• If constituent concentration(s) are above cleanup levels and nol showing ^decreasing 
trend, the LUC resiri cling use of ground waler in Ihe area for drinking w^ler purposes 

may be retained for long-lerni management of g]"onnd water. As discussed in Section 3.2, 
constituenls in groundw^ler do not currenlly j'lose ^n ^chonable ihreat lo Ihe Cnssy Field 
Marsh, as concentrahons are below sail water cleannp levels. The Order s]>ecifies thai il 
is extremely unlikely ih^l shallow gronndwater adjacen I lo Cnssy Field Marsh could be 
used for dnnking waler purposes. Thus, leaving con slitnenis in groundwater at 
concenlrahons ^bove drinking w^ler standards, bnl below levels for protec lion of the 
marsh, ^nd restricting use of groundwater in the area for drinking water purposes would 
not poie a risk to humans or tlie environmeni at the Sludy Area. 



Fuilher groundwater and surface ^^aler monitoring decisions will be made inconsnitalion ^^ilh 
theRWQCBandNPS. 

All Study Area wells will remain in-place unlil decisions are m^de regarding Ihe FTiase 2 
correclive action program. Once it isdelermined Ihat a well will be no longer be monitored 

nnder Phase I or 2, theTrnsI will request apj'iroval from the RWQCB for ^b^ndonmenl of 
the welL 
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5^ Land Use Conlrol 

A primary component of the selected corrective action for the Study Area i? implemenlatioii and 
maintenance of an LUC within Area B portions of ihe sile. The LUC is r non -engineering 
measure designed to 11) limil hiim^n ^nd/or ecological ei'iposure lo contaminants left in-place in 
soil above levels considered prolective of unrestncted use of the site (including lesidences, 
schools, hospitals, and daycare ceiiters|; (2) reshict use of groundwater as a drinking water 
supply until coiislitueiit concentr^hons are belowdrinkmgwaler cleanup levels; ^nd (3) require 
the notification of preseni and fulure owners and tenants of the properly concerning the polential 
presence of COCs remaining in soil and/or gionnd water at concenti"ati on s above risk-b^sed 
cleanup levels for unrestncted site use, including prolecti on of sensihve ecological recejilors. 
The LUC requirements and restrictions are binding on curreni ^nd subsequent property owners 
and remain m effect nntil ihey are formally removed or modified. 

The LUC for theCommissary/PX S(udy Area is consistent with land nses specified in the PTMP 
(Trust, 2002). The allowable land nse for the Commissary/PX Sludy Area is recreational. 
Recreational land nse, as well as commei"cial, office, instilutional, and cultural land nses, will be 
allowable under the LUC. Non-allowable land uses under the LUC are specified below. 

Under the selected corrective aclion for the Commissary/PX Sindy Area, an LUC will be 
adopted for Area B portions of the Study Area (within the Phase I ^nd 2 Are^s) lo protect site 

nsesdnelo ihe following elements of the coirective achon. 

• Phase 2 excavation activities will not commence unfil a decision is made regarding the 
fulure e'ip^nsion of iheCrissy Field Marsh into the Phase 2 Area. The Trust will proceed 
with Ph^se 2 construction activities no l^ter than Ihe end of 2008. An LUC will be 
required for the Phase 2 Area to restnct sensitive human land uses and prohibil removal 
of exislingc^ps (e.g., pavement ^nd buildings) where concentr^hons of COCs exceed 
cleanup levels for unrestricted use. The LUC is also required lo prohibit expansion of the 
salt waler tidal marsh or similar habitat reslor^tion projecis into the Phase 2 Area. 

■ Following correchve achon within Area B, PAHs, which are present m fill materials 

throughout the Study Area and are not mobile COCs, may remain in soil under existing 
caps (e.g., pavement or buildings) or landscaped areas at concentrations above cleanup 
levels. 

■ Metals, which are not associated withMolor Pool releases and are not mobile COCs, are 
present in fill matenals throughout the Study Area and benealh the elevaled Doyle Drive. 
The melals are present atconcentrations above cleanup levels under caps (e.g., pavemeni 
or buildings) and landscaped areas. 

• Dissolved arsenic has been routinely detected above drinking water cleanup levels in 
groundwater and/or seep water samples collected in ihe vicinity of the Commissary 

seeps. 
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The LUC for the AreaE portions of theCommi^^ary/PX Suidy Area will fulfill the following 
goals; 

• Prevenl in^ppiopnale land use of Ihe property' wilh ^oilconraming residual COCs al 
concenlralions ^bove applicable human heallh or ecological cleanup levels in soil; 

■ Prevenl use of groundwaler ^s a drinking w^ler supply nntil con^htuent concentrations 
are demon sli"aled lobe below dnnking water cleanup levels; 

■ Provide a me^ns (through the Trust's LUC program j for conveying Ihe usereshnchon to 
Trust personnel (including land use decision makers j, property managers^ tenant s» and 
legnlalors; 

■ Provide a framework for long-term monilonng to verify that ^sphall, landscaping^ and 

buildings capping conlammated soil are maintained ^nd nol removed; 

■ Provide a mechanism for ^ny subsequent property owners or transferees to assume 
responsibility for complying with the reqniremenis of ihe sileuse restrictions if or when 

the property is transferred; and 

■ Require thai ihe DTSC and RWQCB be contacted prior to a change m sensitive land use 
or in Ihe selected remedy. 

The"LUC Zone" attheCommissary/PXStudyArea is illustrated on Figure 2B. The LUC Zone 
will encompass all porhons of the Study Area within Area B, in addition to the area underneath 
Doyle Drtve. The LUC is bounded to Ihe north bv the foot/bike path which inns along the Crissy 
Field Marsh on the north side of M^son Street [includes Mason Street)' to Ihe east by Hal leek 
Street; to the south by the southern edge of Doyle Drive (includes the area underneath Doyle 
Dnvej; and to the west by Building 638 and the western edge of the Building 633 Firing Range 
backstop. 

The LUC Zone includes the following CERC LA sites which are present within the 
Commissaiy/PX Study Are^ boundaries: Fonner Railroad Tracks Area, Former Coal Storage 
Bin Area, Building 633 Firing Range, and Fonner Building 609 Are^. The evaluation and 
selection of remedial alternatives for these CERCLA sites are documented in a Dr^fl RAP 
(MACTEC. 2004); the Final RAP is in progress. In the Final RAP, any LUC th^t is selected as a 
component of the remedies at the CERCLA sites to address PAHs and metals in fill material will 
limit expansion of the marsh during Ph^se I, similar to the remedy selected m this CAP. 
Allhougli remediation for the CERCLA sites are addressed independentiv !ind separately from 
the actions authorized by this CAP, the LUC wiU be coordinated, implemented, and managed as 
one LUC Zotie for the entire property. 

It IS also noted that the LUC Zone includes a large portion of the former 19' Century 
Quartennaster Depot & Landfill (Figure \0 of Jones <£ Slakes, lOOln), as shown on Figure 2B. 
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The remainder of the depot and landfill outside of the LUC Zone defined in this CAP has been or 
will be addressed in separate decision documents. 

The LUC will include the following leslrictions and requirements: 

■ Non-Allowable Land Uses -No seiisihveuses (including housing, schools, hospitals^ 
day care facilihes, playgrounds, or any other uses involving the regular and constani use 
by children, the infirm, or the elderly) will be allowable for the site. Regular and 
constant use is defined as one individual being preseni on the site more ihan 3 hours per 
day, 150 days per year As such, recreational and educational uses of the site by children, 
theinfinn, or ihe elderly, nol exceeding 3 hours, 150 days per year per individual, will be 
allowable. General recreahonal, commercial, office, mshluhonal, and cultural land uses 
will be allowable as welL No homegrown produce may begi'own at the site. Use of Ihe 
LUC Zone as a saltwaler ecological habitat restoralion area will be prohibited. Use of 
groundwater as a drinking water supply will also be prohibiled. 

■ Administrntive Controls - For any projecl Ihat involves excavation or intrusion into Ihe 
subsurface wilhm an LUC Zone, a projecl pennil, including excavation clearance and 
projecl condilions and mitigalions, will be applied for and approved through ihe Trust's 
dig permit program as well as NEPA and Ihe NHPA (N' process) prior lo commencemeni 
of subsurface dislurbance m Ihe LUC Zone. Soil dislurbance acfivifies within the LUC 
Zone will be required lo adhere loa Heallh and Safety Plan that is consisleni with 
apphcable heallh and safety slandaids. Workers in ihe area will be required to follow ihe 
Heallh and Safet>' Plan, have ihe appropriate level of heallh and safely training, and use 
the appropriale level of personal protective equipmeni specified in Ihe Health and Safety 
Plan. 

• Removal of LUC -If, in Ihe future, Ihe Tiiist chooses lo remove Ihe LUC, a porfion of 
the LUC Zone, or ihe entire LUC Zone, and excavales soil at concenlrations above 
cleanup levels, soil sampling will be required to verify that effechve cleanup levels have 
been achieved. Groundwater monitonng will be required lo demonslrale that drinking 
waler cleanup levels have been achieved lo remove Ihe LUC reshichon on groundwater. 

• Management of Excavated Soil/Materials - All soil excavaled from an LUC Zone will 
be managed and/or disposed in accoidance with then applicable federal, stale and local 
laws governing excavali on, handling, management, and disposal of the excavated 
malerial. 

• Imported Fill-lmpoiled fill used within an LUC Zone will meet the cleanup levels for 
unreslricled human health land use. 

The procedures described below will be followed to ensure Ihat the specified LUC for Ihe 
Commissary/PX Study Area is adhered loby present and future owners and users of the site: 

• Projecl Permit Process- In advance of implementation, all Presidio plans and projecis 
must be screened for compliance with NEPA and IheN" process. The Trust orNPS, as 
apphcable, will use its interdisciplinary NEPA/NHPA environmenlal screening process to 
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notify planning/projecl proponents of the LUC and require adherence to Ihe restrictions 
and requirements set forth in Ihis CAP for any plan/projecl involving tlie LUC Zone. In 
addition, for any piojecl involving excavalion or subsurface intrusion within the LUC 
Zone, Ihe Trust must approve an Excavalion Clearance Permil (dig permit) to ensure that 
subsurface ulihties (water, gas, sewer, fiber opiic) are nol damaged. Thedigpennil 
process will be used to notify and require adherence by excavation project proponents of 
the LUC restrictions and requirements. 

■ LUCs Master Reference Report - The LUC Zone and the specific restrictions and 
requirements will be described in a site-specific addendum to the Trust's LUCMRR. The 
LUCMRR, which includes a master map showing all Presidio-wide LUC Zones and a 
compilation of Presidio LUCs' requirements and restrictions, is maintained and kept 
current at the Trnst Library. Planning/j'^roject proponents and other members of the 
public may review e'iisting LUCs for the Piesidio by reviewing the LUCMRR in the 
Trust Library. 

- LUC Tracking in Ihe Trust's CIS Database -The Trust will include the LUC Zone in 

the CIS database that the Tiust is preparing to monitor its LUC sites. This database will 
be available to Trust staff to facilitate decision making and land nse planning for Presidio 
sites. 

• Notification and Annual Monitorinfi -The Trust will prepare an annual Presidio LUCs 
Report to confinn that land uses within the Presidio are consistent with the restrictions 
and requirements of the specified LUC Zones. The LUC for the Com mis sary/PX Study 
Area will be included in this report. The Trust will provide DTSC and RWQCB with a 

copy of the annual report. 

■ TransferofOHnershiporControl-TheTmst will notify DTSC and RWQCB of any 
anticipated transfer of ownership or control of any portion of the LUC Zone. Any 
transfer of ownership or control of the LUC Zone, m whole or in part, will be handled as 
outlined m the LUCMRR. The Tinst would likely record the LUCMRR with the City 
and County of San Francisco Recorder's Office and the Federal General Services Agency 
(GSA) to place subsequent FVesidio owners or managers on notice of the existence of the 
LUC Zones at the FVesidio. As pari of the administrative transfer of the site, the Trust 
will notify the subsequent owner or manager of the duty to comply with the LUCs and 
provide them with a current copy of the LUCMRR. 

5.7 Inipiem«ntation Schedule 

As discussed in Sections 3^ and 4.5, the Trust plans to implement the corrective action in two 
phases. Implementahon of Phase 1 constinction activities will commence no later than 
21 February 2006 (pending RWQCB appioval). The ground water and surface water monitoring 
program specified in Section 5.5 will commence at the completion of Phase 1 constinction 
activities. It is noted that the Study Area will continue to be monitored under the current 
Presidio-wide Groundwater Monitoring Program until that time. 
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During Ph^se 1, the LUC will be implemented for AreaE portions of the Study Area (includes 
the Phase 2 Ai"ea|, as discussed in Section 5.6. Following a final decision regaining ihe 
expansion of Ihe Cnssy Field Marsh into Ihe Phase 2 Area, Phase 2 excavation aclivilies will 
commence in the Phase 2 Ai"ea to be consistent with ihe land use decisions at thai time. The 
Tnisl will proceed wilh Phase 2 consliuchon activities no later than Ihe end of 200S. The LUC 
will be retained for long-tenn management of Area B. 

As oulhned in Appendix G, thedilulion attenuation factors (DAFs)and retardation factors 
estimated as part of Ihe Commissary Seeps liilerim Removal Action supporl the Trust's current 
proposed Phase I and Phase 2CAPimplementahon approach. The analysis shows ihat TPH in 
the Phase 2 Area soil and m groundwater won Id not migrate lo theCrissy Field Marsh al levels 
thai pose ansk lo water quality' within ihe marsh, pnor lo Phase 2construclion implemenlation 
in 2CX)8. In addih on, ground waler and surface water moniloring will becondncled under Phase 1 
to demonstrate ihal Ihe Iwo-phased approach for corrective action al the Sludy Area is prolective 
of gioundwaler and theCrissy Field Marsh. 

Upon final regulatory approval by RWQCB of Ihe Final CAP, all deliverables and corrective 
actions aulhorized by the CAP will be prepared and implemenled according lo the schedule, as 
amended, required by the RWQCB Older. The Phase 1 CAP [mplemenlahon Work Plan for Ihe 
selected allernalive wiUbe submitted withm two months following regulatory approval of the 
Final CAP. The Phase 2 CAP Implementation Work Plan wi U be prepared wilhm 6 monlhs of a 
detenninahon concerning Ihe Crissy Field Marsh expansion or submitted no laler than 
1 Seplember 200S. The Trust will proceed with Phase 2 construction activities no later ihan the 
end of 2008. 

As required by thecurreni RWQCB Older, a report documenting implementation of Ihe Phase I 
Area RU correchve actions and conslruction complehon, including ongoing groundwater 
monitoring results, will be issued on or before 15 September 2006. An addendum report will be 
prepared documenting implemenlation of ihe Phase 2 corrective actions and conslruction 
completion. This addendum report will be issued to Ihe RWQCB wilhin 6 monlhs of Phase 2 
conslruchon completion. 
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Table 2 

Previous Investigation Resulls and Corrfclive 4f Iidds Summary 

CDnimisGir^/PX Slud^ Area 
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Bulk! InL' Number and 
lDteAll]!allDnSlle DeslLniallon 


1nvesli|!alion and RemHj>ai Acllon Dfscrkpllon 


Potential ConlamlnaDi of 
Conf em IdenllFled 


SIfllBS 


T609 Cammtearj 
Sanipllni^ 


HDU&cliDld pcslicidc com liner breaks in former 
ConiinizzBrv fT609f Cleanup canlcic led. Soil sam^iles 
coLlecled during Remedia] Inve^ligiUou |RI) bI Building 
610, wtsi of fa nner T609 . The rcsuLls fioin 3 eoiI 
samples colLccled mdiealed low levels for dicLdnn (uplo 
0.0 L2 |jg/|l and ppDDT lup lo 13 |ig/g| and 1,1- 
dicliloro-2,2-di(4-chLDro[ihcnvl|clhinc (DDEl id OOB 
ME^g) CDamc'; H. Moore, 1997) lYounskm. Mark, 1996ij. 


l,l-dichlarD-2,2- 

d](4chloropheiiyL)elheiie |DDT) 


These deleclions exceed possible 
screening levels Recommended 
soil sampljiig eouducled and 
reporle^i as pari of ihe 
Ccmmissary/PX S[. Included in 
Remeiiml AcFr'in Flt/i, Baker Bsiii-i' 
D'shirbeii Aiens 1, iA, 2. mn! 2A 
and Tweni'i-'-Seve'i Ofhe' Main 
ln5l>ilSaIitm S'te-i (MACTEC, 
2004) 


633 Pistol Rnnec 
Sam plinth 


20 shahnw soil samples (<2^ feel) eollceled during 
Base-wide Rl al sile delected lead up lo 659 |ig/g (Dames 
& Moore, 1997J. 


Leid 


Included in Remedia! AcSii?ii Plan. 

Baker Beticlr D/sTa/ bed Areas 1, 
iA, 2. ii"d 2A and TweniySeven 
Olher Mam iir^ltiHaiii"/ Sr'es 
IMACTEC. 2004). 


Low Temperalure'l^bermal 

Desurpllon <[.n [l| 

Facllll> 

SampUnp 


' This area ivcrvcd as a gaivolme rcfucLing faeilily seirieed 
by AST 6J4 The area has rcccnll^ been used for a Ldw- 
lempeialure ihermal desorplion fLTTDr faeilily for sorl 
remedj al lo n A baivcline soil condilion invcsligaliou prior 
lo LTTDslBrlupcollccled 20 near-surface (12 lo L6 
inches decpl soil ivamplcs ihroughoul ihc LTTD area 
(MDnlgomery Wilson, I996al .-^nilyli^al resulls rcporl 
sojI eonlajning diesel in ibe area 


TFHg, TPHd, BTEX, PAHs, Fb 


Included in Commissiry/PX CAP. 


637 Correcllie Acllon Plan 

iCAPl 

1 m pie mfnia lion 

1 


1 

Adjacenl lo ihe Sludy Area, hislorical records shou' ihiii 
"■as a main fuel slorage area for ihe Molor Pool .^bove 
ground slorage larikiv |ASTs| and USTs and piping were 
removed Sile waiv jrivcsligaled and CAP jmpLcmenled 
lEKI, 2000) Grouridwaler monilorjrig as pari of Presidio 


TPrig, TPHd, BTEX, arid Pb 


Ba'Sii'ii^ 63 7 A' SI' CiiipSeli'irt 
Ref'Mt eurrenlly under regulatory 
review |EK1.20l)4j. 

1 
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CrlsfyFkhl Rf medial Aclhm 

PlanlHAPf 

Im pie menia lion 


luvcvligBljan and rcmciLliBL aclion jtcrfoiincd hI former 
Fill Sue 7.Cr]z^y Field Rifle liLslilulc and Sttcl R»ngcs 
|Dn-sbiorc »rcB| »nd Building 900 's Area f i nc Lud mg 
Building!, 923/937,924 Firing Rjngc.y JO, jnd979| 
(Army and DTSC, 1998). 


TFHg, TPHd, TPHfa, FAHs, 
VOCi, m el lis 


G ro urtdw a le r man i Id ring al 
Building 900s \.<i ongaing. C'iisf 
Field Ot>e'i>!^e L't'il 4 
iiifSemtfliiluii Refii'ri, P'€<^iila'flf 
Sill F'unci^-o lEKI, 2004) under 
regulatory review 


iiSV hl>3 
Removal 


A l.OUO-galLondicscI UST "■a'v removed ,a 1996 v.]lh an 
tacavBlion 25 feci long by 21 feel wide bv 5 5 fecldecj* 
5 &Dii bampieii ind 1 gioii ndwile r sam pic were co iici: led. 

TPHd (600 mg/kg) and TPHmo l96 mg/kgl Maximum 
CO nccn In lio ns were in ivoil and TPHd (6,B0fl [ig'Ll »nd 
TPHmo (220 |ig/L) m groundwalcr (Monlgamery 
WaBon, l99Bb|. 


TFHd,TPHf6, toluene, xylenes, 
PAHs 


Included in Commiuiry/FX CAP. 


626 nasteOII Taak Remuial 


WibIcdiI lank jdenufled and removed during 
Commi^ivBry conivlruclion. 10 iioil simples eallecled. 
(exael loealion unknawnl rcparl "lolal fuel hydrac a rbo ni " 
range belwecn 96 mg/kg and 5,900 mg/kg (Youngkin, 
1996) 1 soil ivimple analyzed for VOCiv wis nDn-delccI 
Fdc all anilvle'v. 


TFHd, benzene, toluene, 
nyltnei, PAHa 


Included inConimisivBr^/FX CAP. 


Underground Storagf Taok 

(USHNo.FDS-1 

Removal 


A l-OOO-gallondiesel UST removed in 1996 wuh an 
eacavalion 21 feel long by 19 feel wide bv 5 5 feel deep 
6 soil and 1 gnjundwaler ivaniple eo Heeled, Maximum 
CO ncenlri lions were TPHd (1,900 mg/kg) and TPHmo 
(1.900 mg/kg) inioil and TPHd (99 |ig/L) and TPHmo 
(1,100 |ig/L) in ground "'Bier CMonlgamery ^'alson, 
i99Sbl 


TFHd, TPHfb, toluene, xylenes. 
PAHs 


Included inCommisiiar^/FX CAP. 
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Table 2 

Previous Investigation Resulls and Corrfclive 4f Iidds Summary 

CDnimisGir^/PX Slud^ Area 

PrcHdio of San Francisco^ California 



Bulk! InL' Number and 
lDteAll]!allDnSlle DeslLniallon 


1nvesll|!allon and Removal Action Dfscrkpllon 


Polenllal Conlamlnaol of 
Conf em IdenllFled 


SlalBS 


FDS Pipeline BR6-5 Renonl 


SccliDn of FDS pipeline removed and ovcr-cacivalcd. 2S 
£D]L 'kHinpIc!! colkclcd rrom ibic LjuijI'v nf ihc cuiBvilian 
and Boilvzcd farTPH Bnd FAH'.. Dclcclcd 
conccnlnlioiLs up lo> 1,925 mg/kgfoiTFH and 3.245 
mg/kg for iDliI CHrcrnogcnct: PAHi JMonlgD m cf^ 
Wa&on, L999I 


TFH.PAHs 


Included jnCommisivar^/PX CAP. 


CDDllnEeHj5ltclTII99-lllXI 
and Comml^ry Seeps Interim 
Source Aemoi'al Acllon , 


Step i 1 mpL] ng performed in 1999 by ihc TrusI dclcclcd 
TPHg, loLucnc, clhyLbcnzcnc, snd lylcnc^ al 
eo neeu In lio OS boLou olcBiiup Levels far^Bllwilcr iquilic 
orgamsnii The Tnisl continued lo monjlor ihc ivccps, 
jnd invcMigalLpns "crc performed lo idcnlify ihc source 
ircB. Grounds alcrivccps lo ihc new Crj^isy Field lidal 
marili conlBincd low eoneenlralioni of TPHg »nd TPHd. 
Source idcnlified in vieinily of fonner Biiildiii|4 621 
ih rough 624 fueling area and 655. Inlcnm Sourec 
Rcmcvil Aeljon Plan im [ilcmculed during summer of 
200 1 iTrcadwcll & Rollo, 2002*1 Area cxcavalcd, 
Sim pled, ind back filled. All soil confirm aUon sample 
resuLa al encaviUon limils u'cre bclon pro[Xfsed cleanup 
levels. DraJT Inleriin S'lurL-i: RemofnS Actriin RsyMf 
(Ticadwell & Rollo. 2002a). 


TPHg, TPHd, BTFX, and Fb 


Included in Commissar^/PX CAP 
lo delermiue whelher addilioual 
correclive aclion is required. 
Ougo i ng gro undw a le r mo nj lo ring 
as pirl of Prcvidio Quirlerly 
Ground* alerMonilorjng Progrim 
(Trcadwell & Rollo, 2000). 


FDS Pipelines CF-3, CF4. amI 
CF- 12 Removal 


Thn^eseclioDsorFDSpipcljne jCF-3,CF-4, and CF-12) 
were removed ind over-eiie*viled. Al CF-3, 2 of 5 soil 

sampler exceeded soif aclion level fSAL) forTPHfo 

(lOOOmg/kg) and one forTFHd al 3 feci bgs Al CF-4, 
4 of 10 soil samplcv exceeded SAL for TPHg |64(t and 

1,500 mg/kgl and TPHd |S70 mg/kgl il 2 feel bgs Al 
CF-12, 2 of B sampler exceeded SAL for TPHg |2,700 

mg/kgf.TPHfo (1,500 mg/kgl, benzene |l2mg/kgf, 
Elhylbenzeiie|l2 mg/kgl, and lolucne f44 mg/kg) al 2.5 

feel" bgs CIT. 1999). 


CF-3-TFHfD 
CF^-TFHg, TPHd 

CF-12- TPHg, TPHfo. benzene. 
loluene 


— CF4 and CF- 12 are included in 
Commissary /PX CAP. 
CF-3 ciceedanees ivere remedialed 
as pirl of ihe Building 637 
Coneclive Aelion. 
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Table 2 

Previous Investigation Resulls and Corrfclive 4f Iidds Summary 

ConiinisEir^/PX Slud^ Area 

PrcHdio of San Francisco^ California 



Bulk! InL' Number and 
lDteAll]!allDnSlle DeslLmallon 


1nvesll|!allon and Remo>al Acllon Dfscrtpllon 


Polenllai ConlamlnaDi of 
Conf em IdenllFled 


SlalBS 


ConllneeBCj Sllf 111098-1100 


FucL-jinpaclcd bojL wBbdj&cDvcrcd jn I99E during 
CO m m u n ic al lo n Line cxcivalion "ork The ucslccn 
pDilJDn of ihissilc •'•i^ cncBvilcd ks pari of ihc 
Coniini&^iFy 5cc]a Inlcnm Sourrc Removal Aclri>n. Si 

ind Tniivl gn> u ndw h Ic c grab >> ample!! coliccli^d ^lOulh ind 
norlh of ihc iHc ivcrc non-Jclccl for TPH. 


TPH 


No runticr aclian i£ necessary far 

ihc "Cvlcm roniDn of ihc tiHc 
where source removal complclcd 
undei Com m liisi ry Sccpik 1 nlcriin 
Source Removal Aclion The 

caiklern parlion iz inclinLled in ihr 
Commissarj/PX CAP 



B TEX - benzene, Ec luf nc, f ihlycnc, imt it^lcii^ 

FD3 -Fuel Di^lnbulion Sj&Ecm 

mg^k^ - miiligranei per kllogrHm 

Pb - leal 

FAlfe- polycjclic aromalic hydrocirboni 

TPHd- lolal pcHolcum hydrx: Bitoit »s dicscl 

TPHFo- IoIhI pcliulcum hydm.arborL' a' Cue] oil fuHiiig a motor oil slandard Allh carton range C^fCi^l 

TPhg- lolal pcHoleum hydroc aitoiti »s gasoline 

TPtJmo- lolal peliuleum biydrmrtmrii as moloroil 

VOC'i- vol all le organic compoumt 

|jf/g- microgranEi per ^ram 

|jg/L- mn. rograntv pL'r lilcr 

Aimy aTidDTSC, 1998 Finul Hemediat AcHoii ftaii. Cnijy Field Area. F'esi/irt) oJSan F-iirwjt.o. April. 

Dames iS Mocir, [9*17. Fint/I Bumeiiiiil Ittvesl'^itiiii'i Beiio'l.F'eiiiSin Maif Ifslallit'it/n. F/eiitS/o iifSirn Frpftiic. Januaty. 

EKI, 2000. EMiiviU'ott Rej?«n Jimlte Biiltiiiiig 0?7 irbti-F/eiitS/aofSitu Fn/fn.ijt-t', CuSlJimtlu June 

EKI, 2CX)Z Develoi'iitnl oj Fresid'o-'Widt Cteamis' tjivtS^ Jot Sort. SeiS'iit'tl, G'aiinthvnle'. aidStt'juce Wnler. Oclober. 

EKI, 2004-. Bii'lih'iK 6S7 A'en Covplelion Reirori. Frendiu ffSnn Friifn.jJco, CaSiJonnii. Maich 

n, 1^9. File! D/i'HhttlionS<3le'n CS'mire Reforl, Frei/tSia oj San F/t/thiici}. Califom/ti, Viilwiei I 'hfiiiRltS. May 
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Table 2 

Previous Investigation Resulls and Corrfclive 4f Iidds Summary 

CDnimisGir^/PX Slud^ Area 

PrcHdio of San Francisco^ Califomia 



Noliziy (ConliinKiLl) 



HACTEC, ffiM Pemr^ui AcfanFtan. Baier Bench Diiiiirbed .ireui I. :.\. 2. iiniS2.\ and T'venh-Seven Oihei Sfi-i, Frendio ofSanfrtiiaica. Ciil'jo"aa. 1 ik I udrs updalE 
ihitiugbi ApnL 2005 

Monlgomety WaDinn I9^a i^nv TemiiertilweTlieiiiiil Deniiiilin"! LTJD). fie'reir'tiwiS Ht/scl/ieSt"! Smniil/ziR ill htoln' F'til .irai Leiler Reporl, Frei/tlr/i oj San F'1'tu.isco. 

Culijiim'!' I Mfly 

Monl^omety Wh&oh ly^Sb. Juik Rtipovul Documenliil'mi Res?ims. (LIST No. FDS-I. UST Nttri'htf60it. r'ffsiihnoJSan Fr/irnijct}. Cntijotnlu. iu\y 

Monlgomety WaDinn. I9^h .\dtl'S/iif'ii!l"ve]l'gii'iimiifFiielDii'/'hii'iimSyiTf^pi. F'fiiii'ii ifJSi'tt Fiwcistii, Citli^nnrm. AugiEil 

TrcwiwcLIS RdILo. 3)01 Druji Qiutrleiiy Crtii/niivit'e/ Sfotti'ontii P<:;<iiii Secnid Qiii'iier I'Jitl , Qiuinerly Giii'iiiihviilei Mo'i'la'/i^ fn/g'afit. Fresidto i)) San Francisco 
November 

TrcaduclLJE Polio, ?D02a DruJ! Cominijiiii < Slvjii lilfTim Soiif-i: Pemiivi'l Atlti'ii Rltii". Fieiidio of Si/f Frti/Kini'. ienuBiy 

\ou[ighi[i 1996a Voungkin, Marh, LcLlcr Id Mr Da^F? Wilkinik r? Comincnlii uu Drafl FieibI RcinediH] 1 nvCkligaliuu jRI) Report, B uildi ng 609 , Caniml'i:mj' 1 nvdligUion, 
PrcvidiD dC 5 an PianciHO 17 JluHl 

Youngtin 1 996 b. ¥o ungkln. M bjIl, Lcllcr la M r. Dive WllkliDi ic Srtbmllal cfHnliiriail Enviioffine/iin! DiKiime/iiSiime\. 74Iiiiir. 

FDS Pipeline CF-3 RcmoviL - SrdkonoEFDS PIpcknc rcmaved anil ovcr-e>LcivalaL 
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FirsiiHiD jf Sbh Frain. isco, C allfDmli 
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SuDintic] of SdII CkiiDiip l.cvrh 
Camiiik^r^v/PXSludj Ana 

FirsidiD uf 3 Bn Frain. isco, C allfDmli 

NdI[] 

' AppliiahlEi.k'aiiup bn c li leu TPET 0TEX , jhE MTBt re m piled TmiD TjbLc^ L 1.3 jndb ib Older Nd RT-aMJ-innO SBcCkaBip RciiULmBcHi , FmidD nf !■■ fsKDCD [E^QCfi . 

Applicnblc tkjiup Icict. luc mdjLt dmpikJ li\tm Tjtilc 1-2 iff he Ctinup Lcvcli DikuidciiI 4FKI 10021 

' A p pliiahlE it iDup Lcv( k Idj P ' Ki ^-hinpLlcil Vmm Tahki I 2 ihJ i■□OnJ(c^'l^ R2-2CJD1-1K1SD SilcCkjiuip RciriinmcH^ Pie^>J id i>l S jb Frj ocimiM RWC^CB 2aD!> Ri r p<l m Ioib- 
ruLjLcd PAKt jnil Tjblc 1-2 I cum Ik Clcjmip Lchtfc Di^LLiuKnl |P.K] 20021 iDr iioB-p<l m Ioib iEb4(d P^Hi Hculiic PAHt ji ibc S^Liilr Aiej unililhc dcmcil Idj pdiEikum dj oeib- 
pcln^kum ieIjLciI XHturcci fc g ill] DUKrul) I Ik Inmcti jppliLjhlc clEjruip Icich fw\rm ihcic Lii-h niLiiud twc %i\cciii\ a.' 4 Ik appLnibk [Icjnup k'«.k KirFAHi 
Tji^ [fFcaiLC clcumjp IcLch ibcd Fa riuuEcuyc jciiud (ibjilccl ) 

- IJBmlnilcd hid lac ivlk pnlcclnn of Crsiy Fcld FJadL h^HrriiiDllr L'l'^c^l alf H Humaa licnilh (RciidrilDLI (Z| E(o\ng\c3HBullcr Zowz'iutwilci EtahguMi PmlciitiiB Zi»;>; avd { J> G fdubiId/iIci FiHoIdb H Cnu^ pKldf^i lud above pnuHhuBlrrl 
Tkic ilcjDup l:v(h m jLI be used Riniil FUi iiiIijd Aiej A ihJ 4 he I50-Idl4 Bjn}] iTullcriiMK fjhLiLlci Ik \iej A pHhiiHhDHhElk TF}))^ ^miKC ^:ca) 

- llDrciLrn^cJ bul lim ^ilboil pcoicciiihD i FCriv.L PkU Maak nalcrqiulUr Low/c%\. dI( II Humjii h[jllklP(iiikiiiall;42| Eci^kif ital f BuFKr Zdbc); ijid | J) G niuBdwilcj FiHcUdb iI Cibij FKldf^i fOl abovr £iiiund\»arrF 
Tknc [Icnnup kvrh ivilt faruril EOriod PUt m Ibia \iej ^ jnd Hitidrollk ISd-bml mABk buFKr ec nc flncluiki FDS Flpcliic PniikDb Anai I a>d i] 

- RcUiKicd IjniluK 11 1 h piElcilLOB ulCiBir FjckJ Mjnh m jLcjif mIil: L4>w[h iTJI) HuBjn iKjIlk f Rcinjinhru I ) f?) Edk>f icjI f BuEIcj Zdhc/SjIIivjic r Etnli^i^KaL Pil'^^Iiub Znnc 1. jhI 1 JI GiiHiBd\-ia<r PhHcciidd U Cjhil FkIiI I<5 led ubn<c gjn\iai\waci% 
TkcK [Icjnup k\(L« m jII Ik itkcI InhciHhil PL's mlhjB \ni B jnil ^ ilbiii Ik J^-I'iol iDjr.KtiLilkc.onc ^inLluJd PDS PipclliK FcmiLijIi \icj 2. Accdi>L( Lncn^ii^v il 4Ik Duikliiif 62fh \icj jnil Lk Aicj D pinil>nn il IIk TPHj^ Scunc Amt 

- RcUcKicil l^nilunc iiihiuL picilcil eih DlCiBSf Field MjdIi ^ jic rifjj Lly: LdhcV nff I ) KiiiDjn kakb | R[liu:i4 ilmu L| 111 E<Hhlci)^KaL 4Biill( r Zunc k lad f J> GnjuhJm jLc r Fil'ci^ ■>■ jL Cieir FjchlfCi F«l Aovr pnitind^irrrl 
TkK [Icjnup khtt latj be used lir4lK Flim ? Am RUi jMuminf Lhc CiBir Field Mjch \r n\M [tpihJed inli 4 Ik trrj TKii del cnn uiil eih m jII he bjiIc in t-hriMillJl ri n m Ih ihc RWQCB. 

TFH us lUrLHhiliuc^ t n\-K\rw'DAiiin\ltw\l lojtiibihn dh)^ CZI-C}b 

In Ik [Ji( uEdkIjL^, iI I Ik hh.l:)^:mj nd cddic nl nl en |i7j Bcjtk'DuBC ijiid ii ^ iejic r I hj n 4 he bi^m ilnafcnL c\cunup Ici []. Ihn <k bac kpiLund ci nccHiBlia n applki ai Ik clcnnup 
|[i[] Sluecc: Tahk ~-2 fnthD- p^iDkum caiDpmihbr m Ik Clcjnip Lcicb DcqjidciiI lb.K\ 24HJ?^ 

Bi)f'k)^ - ID ill If la mi p( c lili^)^iDB 

MTBF- McLkj I L[n-lxjL> 1 14 Ik r 

P'Ki - ]^ol]ciLlh jn^iDJiK. h^dc^KDdKinn 

Abdnp iidKalu aigtt [fkttivc ckaaip Ieic limed lurcirmlLic jiIidd ^^^^| 

TI'H - Fi'jI pdP'liuni h^ 'I niLj ^|l^■ dh 

— - Ni tkDFuip Ichcl A\Dilahk 

EU - Remedial LiDi 
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ISO 


150 


005 


05 


illiyl brnjcnc 


4J 


700 


Jl 


03 


05 


XyLrie 


110 


l,7W 


110 


03 


05 


^BE 


4400 


13 


11 


.. 


05 


4f4alE 1 




1 


^isciic 


36 


10 


10 


2 




Zadnliin 


9.1 


5 


5 


1 




Zkmniin 


50 


50 


W 


2 




loppfr 


I 1 


IfOO 


i 1 


2 




.oil 


3 1 


15 


3 1 


1 




"Jickel 


32 


100 


3? 


2 




fiDC 


RL 


Sir*' 


El 


1 


111 


►AH'i 




1 


AilkiBcae 


~ 


770 


770 


10 


05 


Ic lu^^H |a ■ k lana ? 


— 


0.1 


01 


10 


01 


hniDlJiJpvKJi? 


— 


OJZ 


07 


10 


01 


Ic ■zi:^ b|ll wnaD 1 1] a ? 


— 


OJZ 


07 


10 


02 


3caiOls knilpciylcnc 


— 


IW 


150 


10 


07 


JcD^kjniDranr hru? 


— 


2 


2 


10 


01 


Z ki>!i? n? 


— 


?0 


20 


10 


01 


>kbr nz 4!Lb> aol tinuK nc 


-- 


-. 


.- 


10 


07 


"iHHBHkCH 


-- 


300 


HIO 


10 


04 


^Idqicbc 


-- 


300 


HIO 


10 


1 


ndcno) 1 2 J-cd Jpyicnc 


-- 


-. 


.- 


10 


0.14 


^aphihsleic 


-- 


300 


300 


10 


5 


^kcQiini lireie 


— 


7J0 


210 


10 


05 


*>rcic 


-- 


?in 


?tn 


in 


0? 
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Table 5 A 

Sumnary oTSotl tCemedial Unlls (Scenario I - Leser I m pad Scenario) 

Com niteaar>7P\Sludy Area 

Pm&idia of San FiBni: Lvco , CBlifDrniH 



SnkI Remedial UdIIs 










trocs' 


hi'plh 


SolL Access 


Surface f"i'er \ 


F.^lmaled Pulal Volume 

for Acceslble l.oca lions 

{cubic vardsf 


Esllmaled 'Polal Vnlume 

fOr Less Accessible 

l.ocallons 

{cubic >ards) 


TPH 


P\Hs 


lo 3 fee 1 


3 lo 10 leel 


Accessible 


i.Q-s Accessible' 


Slab / Paved 


Grasv 




Phaw 1 
Area 


Phase 2 
Area 


Phase 1 
Area 


Pbase2 
Area 












1 






Sue 15 ArcH 


~ 


L81S 


~ 


~ 


g^l,fii 


X 


d, fa, PAHfi 


g, d, fo, FAHs 


X 




X 




FDS FipcLinc Area 


~ 


1,449 


~ 


— 


d.(o 


X 


d, fa, PAHfi 


fo, PAHfi 


X 




X 




Fi|xL]iic A ArcH 1 


~ 


403 


~ 


~ 


S fo 


X 


g. fo, PAHs 


fo 


X 






X 


PipcLiiic A ArcH2 


~ 


308 


~ 


~ 


fo 


X 


fo, PAHs 


FAHfi 


X 






X 


BujLdjn^ 6 L3 Arei 


— 


1,726 


— 


— 


P,d,fo 


X 


fo, PAHfi 


g, d, fo, FAHs 


X 




X 


X 


rPHg Source Area 


35S3 


— 


~ 


— 


g.fc 


X 


fo, PAHfi 


g.fo,PAH5 


X 




X 




Building 6 19 Ait» 


— 


— 


— 


5S3 


fo 






fo 




X' 


X 




Building 6 ZS Aici I 


— 


29 J 


— 


113 


g-d.h 




g- >i- lo 


fo 


X 


X^ 


X 


X 


Building 628 ATei 2 


— 


175 


1 


— 


d.fo 


X 


d, fo, PAHs 


fb 


X 




X 




Building 626 Aiti 


164 


171 


— 


514 


s- •^- fi 


X 


g.d.fa.PAUi 


d.fo, FAHi 


X 


X' 


X 


X 


FDS Pipeline Residuik Area 1 


87 








benzene 




E, to. benzene 




X 






X 


FDS Piptlinc Residua I? Area 2 


50 


— 


~ 


— 


fa 




Td 




X 




X 




FDS FiikIjuc Rcsiduak Ait» .'/AST6?4 Area 


172 


— 


— 


— 


Ed 




- d 




X 






X 


rOPAL 


-l^»S6 


'.^^-I^ 


II 


1,210 



















Noica 

Only pctEO leum-n;lil[;d CCX7e are lifili^d. MeEaLk ace also COC& fDifill malenal al ihefiite. 
> 
SdiI in \-css A[:ecfifiLble LocalionE lie under exifilmg building i^lab 

Underlies Building 610, 1 he Fo rmer Co m m ifiik a ry, i: urienlly oec upied by n;lail Facility . 
AST - above ground Moragc lank 
COCii- Conlaminanls ofCnncrrn 
d-TPH isdicsel fuel 
FDS - Furl Diilribulion Syblem 
fo -TPH as fuel oil 
g-TPH ifiga'vohnc 

PAHfi - Folyeyelic aiomilLi: hydmcarbDnfi 
TPH - TdIiI petroleum hyil coe arbo nfi (afi gautltne, as diesel Fuel, and a\ fuel oil) 
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TabEe 5P 

SummHryof Soil Remedial Unlls iScenarto IL - Greater Im pad Scenario) 

Com mlsary/PXSIudy Area 

Pic&id LD of Sin FiBiKifiCD, CBLromiB 



Soil Reiuedkal UdUs 










COCs' 


Dtplh 


Soil Access 


Surface Cover 


Kfllmaled Tolal 

Volume for 

Acceslble L.Dcalloiis 


Kslmaled Polal 

Volume for Lers 

Aeceslble Lnxalkim 


rPH 


PAHs 


II Id 3 reel 


3 Id 10 reel 


Accessible 


Les Accessible" 


Slab / Paied 


i^>rass 




Phase 1 
Area 


Phase 2 
Area 


Pharfe I 
Area 


Phase 2 
Area 


















TcnlrHlRU iSilc JS.BldE 6L3.TFHg Souicc.FDS Fipctmc) 


3.S40 


14,462 


— 


374 


S,dio 


X 


d. fa, PAHs 


g,d,fii,PAHi 


X 


X 


X 


X 


PircL™: A Arm 1 


— 


2,256 


— 


— 


E,fo 


X 


^.fo,PAHs 


fe. 


X 




X 


X 


Pirclint A ArcH 2 





147 





53 


Td 


X 


fei.FAHfi 


PAHfi 


X 


X' 


X 


X 


3iiililinp619 Area 











9,39B 


fo 






fe. 




X' 


X 




BLiili]ing62B Area 1 


— 


— 


— 


306 


E^d,fo 




g- d, fo 


fe. 


X 


X' 


X 


X 


Buildinp62B Area2 


— 


637 


— 


— 


d, fe. 


X 


d, fa, PAHs 


fe. 


X 




X 




Buildinp 626 Area 





1,331 





498 


E,d.fo 


X 


E.d,fii,PAH5 


d,fii,PAHi 


X 


X' 


X 


X 


FDS E'lpclcneRc'Liduah Area 1 


87 








g.d, fo, 
benzene 




g, d, io. bcnzcni; 




X 






X 


FDS Pipeline Rciduals Area 2 


50 


— 


— 


— 


io 




lb 




X 




X 




FDS Pincliue Residuals Area 3/AST 634 ArcB 


172 


~ 


- 


~ 


S.d.fo 




p. d. fn 




X 






X 


TOrAE. 


4,149 


LSJ(33 


II 


lll.ii29 


' 








\ 







Nolea 

Only ^liolcuin- re] aleti COCs are Lizled. Mi^lala an; iE&d COCs (□ r HI I malcrial aL iheskle. 

SotI in 'Less A[:cebEi b li; " Ldc alio its Le under i;^ isEj ng building all b 

Underlies BujLdjng 6 LO, I he Fe imer Ca m m i&iary, [:un[;nlky oeeupied by rcLid facjLily. 
AST - above | re. und slorage lank 
COC s - C o n lim m a nis of C o ne e rn 
d-TFH as dieiid fuel 
FDS - Fuel DizlribuUDn Sv'slem 
fo-TPH asfuele.il 
g-TPH as gasoline 

PAHs - Palycyclic aramalic hydroeirbons 
TPH - TolaL jiclroleuin biydroe arbo ns (as gasolini;, asdiebiJ fuel, ind as fuel oil) 
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Table H 

Screening of /ii Situ Suitl^echnologits 

Commi^ary/PX Sindy Area 

Picsidio of San Friinciscn^ California 



T*chnolo(^v 


Description 


LiTtK-'tlvtiiess ly> Coimnissary/P\' 


Screening 




BioreiiifdijiliiMi 




Biosparging" 


■ UmIjzca indjgcjiou^ ii'ucrGCirganL&iii& 
Id bjcidcgradc org[imc CDn&liliiciiL& in 
Ihc aaluralcd zone. 

■ Used Ic reduce conccniralions of 
pclrolcum CDJi^jlucnLa ihal arc 
dissolved in groundwalcr, iidsorbed Id 
soil below ihe U'Glcr labJc, and U'ilhin 
ihc capillary liingc. 


■ Primanlv jddre^aca groundwater and 
saluraled soil CDnfanilna(ion; "escess^' 
air rises into the iinsat orated zone soil 
for additional remediation. 

■ Method is approprlale lo remediate 
saluraled zone :«il conlaminatjon at 
Commis^jry/PX Sludy Area. Purpose 
\s lo targcl smear zone. 


■ Efleclivc: Yes (Moderalc 

- High). 

■ ImplenientabJc: Yes. 

■ Cost: Moderate lo High. 

■ Techmihgy is retained for 

tnjthes evahmlioii in 
aUeiTssilives. 




BiovcnlJng' 


■ Ulilizrs indigenous microorganisms 

Id bjodcgradr organic const] lucnls 
absorbed lo ^ils in ihe unsaluraled 
zone. Air injection wells iur insliilled 
by standard well-drjlling method', 
iverlical, angled. or honzonlal). 

■ The increased supply of osvgcn (as 
air) serves lo acceleiafc the rate of 
nalurally occurcing aerobic 
contanunani biodegradalion. 


■ Mclhod is appmprrale to remediate soil 
conlamination al LTommissary/PX Sludy 
Area. 

■ Low-profile, low-lech equipmenl. 

■ Pa\cmcnt/building "cap" assists ]n 
lateral spreading of injected air. 

■ Elfeclive al degrading TPH and PAHs^ 
will conliuLic lo degrade even low 
concentraMons of COCs. 

■ Implemcntable wilh minimal 
disturbance lo bmlding occupants. 

■ Does nol require handling of chemicals. 

■ Can be momlored (soil gas sampling^ 
during ^yslemoperalion, pnor lo 
cnnlirmiition fsoilj sampling. 


• Effective: Yes (High)'. 

■ Iniplemenlable: Yes; may 
have some challenges wilh 
horizonlal drilling beneath 

buildings due to closely 
spaced foundation pile^h. 

■ Cost: Moderate lo High. 

■ Technohgy in raaiiisd jf 

pitiSiei evohiislioii in 
aUemciliven. 





Silc-s^cillt: CD nsidcTDliDitB imzludc «' idc ly -> a rj' i ng sd 1 1 perm c j b il il ic£ ( 1.7 IxlQ" Id 3 6 hlD"' cutis) . rclHlncIv low ^dh li mi ni nl cane cnlral ions, rclalivcly high 
eirbon canlcnl Tiip la ^OiQOO m^/kg TOCV ic cciisi b i li Iv , Huphsll pivcmcnl nr building "^cip' bced'^ mosl qI" ihcsilc, b ii i Id i ng dci: u pi nizy and cisc. naluTcof 
con I B m I n mis (PAHb inil liciv^ TPH J. ibscnccafdclccEcd im pacts lo g ro u ndik i Icr. and shallow g con nd^ a Ecrl able, 
" EPA. 2004. Wcbailc: CLU-iN— E'civ^f'Uii'^/Bk'SfO'^m^ hi ip //* i* w jI u-in o rg/lcc hfoc us . .-Screwed 7/?3/04. 

If I EcchELDlogy tiiE I he polcnlJi] [□ be crfcclivc al ihc Co m m lsili c^ /P X Si 1c, h'e an lie i piled degree of cfTee nvcne-h^ ( Madera le ^s High) is a fUncEion of Ehc 
leeJinaingv's Hbilily Id Tcduce ihcCCDCs lo I he preikCcibed CIcinupLe^'els and ihc ce<|uiced prceismn needed la affeel ail ihe conliminilian pjc&eni in in RU. 
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Table 6 

Screening of /ii Situ Suit Techno Logits 

Commi^ary/PX Sludy Area 

Picsidio of San Friinciscn^ California 



TtchnoloEj 


DescripJioQ 


ILiTtK-'tivtiiess @ Coimnissary/PX' 


Screening 




Enhanced 
Biorcnicdialion (ORC ] 


■ Uses o>[ygcn-rclca&ing piodncL lo 
limc-rclcasc oxygen jnlo ihc 
subwirfacc \\a ^i[ bonnga. The 
increased supply of oxygen serves lo 
accelerate ihc rale of nalurally 
occurring aerobic conlaminanl 
biodcgradatioji. 


■ Mclhod IS appropriale lo remediale soil 
com ami nation al Commissary/PX Sludy 
Area. 

■ Uses standard diilbng equipment. 

■ Effeclivc al dcgnding 1 HH and PAHs; 
yields diminishing rcsulls v--'nh lower 
COC conccniralions. 

■ Relies on chemical mjeclion under 
pressure to oblain adequale disliibuliDn 
in ihc subsurface. 


■ Effeclivc; Yes (Modenle). | 

■ Implement able; Yes. 

■ Cosi; Moderate lo Higii. 

■ Technohgy in retained U'l 

tiiJthcj tr\-a!iitilioti in 




Sparging £. Eviraclion 




Ait Sparging' 


■ Siralcgically placed air injcclion wells 
arc posilioncd in ihc saluratcd and 
unsaliiraled zone^ and connected lo a 
blower, Ahich supplies comprcsaed 
air lo the subsurface zone of jmpacl. 

■ Air bubbles from sparging well 
volatilize conlanujianls in [he 
iaiuraled zone. 

■ Vapor exlraclion syilcm (SVEt 
removes sparged conlaminanls fjDm 
ihc un'sjlurjled zone. 


■ Mclhod is not appropriale for 

Commissary/PX Sludy Area due lo 
absence of iighler (more \olaliIc) 
pctniieum producls. 

■ Pnmanlv addresses CDnlaminaUon in 
the saluralcd zone; may conlnbule lo 
UDJ^aturated zone soil remcdialion. 


■ Effeclivc: No. 

■ Technofogy is iiol retaiuitl 
fof pirlSici cvahiiihon in 
alteni€itives. 





Pc^cnciii. !?003. Oxygen Reieisie Ctifpaaitd Oveiview. Oclabci 10, 

' EPA,2{HH. WclHilcT CLU-iN-AirSpofitii'e: h I lp:^^ivww jjii -i n.n Eg^lcc hfnc us , Accessed 7JZ3J04. 
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Table 6 

Screening of /ii Situ Suit Techno Logits 

Commi^ary/PX Sludy Area 

Picsidio of Sbin Franciscn^ California 



TtchnoloEj 


DeacripJioii 


ILiTtK-'tivtiiess @ Coimnissary/PX' 


Screening 




Ozone Sparging 


■ A chf nucjl o\jdaLLon syslcm ihal J3 
applied by LnJccCing ozone gas inlo 
ihc ^[lEiiralcd zone. Ozone serves as a 
chemieal o:(Jdanl Id degrade 
conlaminanls. Appropriale for 
concaminalion in bolh the saluraled 
and unsaluraled zonc^. 


■ Mclhod IS appropriale lo remedialc soil 
com ami nation al Comnussaiy/PX Sludy 
Area. However, remedial sywem [i.e., 
cqnipmenl. piping, injection pointsj 
would remain in place for a period of 
lime (n»nlhs) unlil cffcclivcness is 
achieved, whereas other technologies 
require only a brief application pertod 
(days). 


■ Effeclive; Yes (Modenic). 

■ Implement able: Yes. 

■ Cosi: High. 

■ Technohgy in raaiiicd U'l 

fiiJihcj Lvahitilioii in 




Soil Vapor E:(lnicTion 
fSVE) 


' Volatile ccnsliluenls absoibcd Id sdDs 
in unsaluraled zone arc volalilizcd by 
applying a vacuum Rcsulling vapors 
aie c^rractcd for IrcalmenL 


■ Melhod IS nol appropriale for 

Coiniriissary/PX Study Area due <o 
absence of hghter (more volatile) 
pelroleum products; melhod is nol 
1 effective for heavier TPH fractions. 

■ Presence of shallow groundwalcr lahle 
could result in mounding and lateral 
spreading of conlaminanls. 


■ Effective: No. 

■ Techiiofogy in nol relaijiei/ 

foTfurlliet cvahiiilion m 




Cheniicnl Oxidnlion 




Hvdiogcn Pciosidc 


■ A praccss usjng hydrogen pcioside 
and achclaled ironcalalvjil Id 
produce hydropcro>Lide anion and 
SLipcroiiide hydrogen pcioside. Due 

Id highly rcacEive naluTC of niiJiliur 
peroxide and calaJysl aic injected in 
IWD scparale phases. 


■ Method may be appropriale lo 
remediate soil com ami nation al 

Coimnissary/PX Sludy Area. 

■ Requires specialized equipment. 

■ Effeclive al degrading TPH and PAHs; 
yields diminishing results wilh lower 
COC concern rat ions. 


■ Effeclive; Yes (Moderale). 

■ Implemenlable: Yes; ma> 
be piobiematic due to soil 
sterilization and if 

brcakthnziugh and heave is 
excessive. 

■ Cosi: High. 





KVA. 2004. Fe't<zt?ni' Chemical Oxidalit?'i Sys'ei/r. hllpi/'www.^va-cqulpmcnT.cDin .^ccc^^icd 7/23/04 

EPA.20W. Wcteilc CLU-ZN- Soil Vai/or Exlracliof. hup //*!*« clu-in QcgAcchfoc us ; Ace cfacd 7/23/04. 

BioL^n, 2003. in SHu Ciientical Oxidaiiun- Perfoniranci; Praclice, anil Pitfall f. pi pc r proic riled il Air Force C c nicr fo r E nvini nm c nlit Excellence |AFCEE| 

TcdukoSogy Trnnsfcr Works ho p, 25 FchruBry. 
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Tnble A 

Screening of /ii Sifii SDitl'echnDlogies 

Cftnimi^ary/PX Sludy Ai-ea 

Presidio ol San Frimcisco, California 



Technology 


DeacripJioii 


Effectiveness @ Comniissary/P\' 


Screen iti^ 




■ Rciicis 'j'iih ihc carbon iii ihc soil 
making biodcgr[idalion no longer 
pos'vible. 

■ Due lo Ihc exolhcrmic nalurc of Ihe 
rc;iclLon. high <>3nccnlLalions of 
rcagcnl can rcsull in \iolcnl 
subsLirfiicc reactions^ somclimes 
adversely affecling pavcmeni 

and biuldings. 

■ Specialized equipmcnl is requrcd for 
■ he application of lhi& reageni lo ihe 
SLibsLufacc (e.g.^ slainlcss sleel 
componenls^ high- pressure 

equip mcnl). 


■ Relies on chemical injection under 
pressure lo obtain adequale dislcibnlion 
111 the subsurface. 

■ Near-iiistanlaneous reaclioni chemical 
docs not pcrsisl in the environment for 
conlinned remedialion. 

■ High-carbon (TOCt soils increase 
qnanlily of reageni required lo affect 
remedjation. 

■ Violeni reaclion may damage pavement^ 
underground ulilillcs^ or building 
fouitdalions. 


■ Ti^chtiohgy in tiol rauiiieii 
foj f/uiSiei cvahiislion in 
afti^intitives. 


Sodjum Pcisulfalc 


■ A proceis using nkJujui pcrsnlfale 
ftilh an iron ciilaly&l lo produce 
sulfate radicals uhich arc more slablc 
ihan hydroxyl radicals. Persulfale and 
calalysl arc mi^cd in a lank artd 
injected Inlo ibe subsurface in a single 
phase. 

■ Applied using conventional [e.g.^ 
direct-push) dcilbng technology. 


■ Method IS appropriate lo remediale soil 
conlaminalion at Commisaarj'/PX Study 
Area. 

■ Effective ai dcgriidlng TPH and PAHs^ 
yields diminishing resulls iMlh lower 
COC concent ral ions. 

■ Relies on chemical injection under 
piessure for jniliiil dislribution in ihe 
subsurface. 

■ Relalivcly slower reaclion' does nol 
leact wilh soil carbon^ chemical persis[s 

1 In ihe cnvironinenl for continued 
lemedjation. 

■ Slower reaction poses less risk lo 
pavement, underground uliliUes, oi 
bujklmg foundations 


■ Effeclive: Yes [Moderate 

-High) 

■ Emplemenlable; Yes. 

■ Cost: High. 

■ Tcchiiofugy 15 retained for 
fiiTlher evahKilior in 
aHetJuilifes. 



December 2005 



PB|:c4of4 



Tabic 7 A 

Evaluation or \lleriiallvfsSiiinmar^> 

Aiterslblc Ixiiallim^ 

ConiinlaarjVPX Sludy Area 

Frcvidio of San F^BIlCls^:o Cjliloriua 



F 



Allernallvf I 



^Ilei'nalhe2 



VIliTDallve -I 



rVii \illon rill Soil and l^rtmnd^^aler 
(Includlni^ VbandonmenI oD^roundMaler 
Monllorlnc W'ensf 



Capping S<il] nllh Land Uw Cunlrolsand 
(iroundMalei Mimllorin].' 



Soil y.M'avnIton nnd <>ff-s1le l>lrfp4is;Ll, Capping 
and Land Use Cimlrols, and l^iiiund^^aler 
Monllorlnf 



Objerlhc 



riiE objE^livt of ill II illEiaali^E \5 la [irci^idi pa 
■ddiliDnil CDHIrcil or pialtEliaii la kjriaii litillli oi 
ibrtn^ijaDniEalfacEGDlaiiiiiiiliDr iIiiIc^i&Ie iii 
jIie iat] al llic CDinni&&ir^/PX Study Atei. 



The objcelivcDf ihis allcmHLivc is Id mamlain 

existing BS[ihall ind CDncrcIc cover over I bic 'vJicsuil 
rcmcdiBl unils (RIJiv). pliccsail c»[tv over 
unEDVcrEiil RUs lo isolalc ihcconlBniinBlcd ivDiI fEom 
human cipaivurc, mo n ilar g ro und iv alcr fo r po Ic nl i » I 
impicls due la ED 1 1 CDUIimjuilian, ind iinpFcmcnl a 
Lind Cfsc Conlrol (LUCl lo sifcguard ihc ztp lud 
ECkl EJc I li I IE a nd gro uud n alE r u!<i^\. 



Tbc dIijc^Ilvc (iFlliih illEriiili^E ie laEordjcllhc 
^DJEE^Iivt i^lioQ I a livEi pliiita. UndEiPliaEC ], 
ihc EDllowinf via J Id I>e ^Duduclcd (!) eieiviIe 
ird rEuiDv^aoil EDrlamiailiDr williir iIie PIiiec I 
/^mi. (?J imiikiTitiil I! LUC iat Alii B paEliDni 
af lliE Phi^E I a ad ? A It IE Id niirliiD 
^DHIiiaircDl of ^Dn Hit ID I ltd iat] bcicalli 
tijil[a| EipE (eg , pivcirtnl) pjtvtul 
uirtLln^lEd hJit U5CS, ind jeeIeicI jsc gE 
IrDuadn'alErab ]dEiahia| n'llEr&jpply, and (3j 
iDDnilaEgjajrdMilcr. UndEi PkaEE 1.5o\[ 
^Dnlair Jinljor ivjiliir iIie PkaEC? Area ivould hE 
rEuiDvtd, eDniiEltnl n'llb lulurE eiIc jses Soil 
CDrliniiDiliDr ind i^ieIe milcEiilE EEUiDvcd from 
ikc Eilc WDuld bEdi&[iDEcd aff-bilc a I a pcrir illcd 
rEEpEliig aad^aEdii|iD^]l Ea^jLjIy, i^ appEDpnilc. 



CAP CHITEHEA 



l> Technical Eirecllvfnes^ 

ThiE allcEHilivE would noL bE able Id addrc^E I he 
area oe voIuhies nf unpaclEd tiolI rcqujEJng 
icmcdj alLDU There nouki be no jmpicis lo tinman 
hEillh and ihi; cuv iro nmcul du ring 
im pIcmE n I B I iDU There arc no lang-leim lE[:hnical 
lEliabjIjly isbutE. 



ThiE allcrnilivE; LEnoli:aiiEidcEcdErfEclivcfDrlhe 

PhaivC L Area, bEciuEE co nl i m i uilio n wauld bE lEfl 
m-pLacc ■^Jlhin an EcalagicalLy scheiIivc lEca i^liich 
poses a ihEcal lo ihcCri'v'vy FjEld Marnli This 
allcEnaUvc is co usidcrcd cffcclivc for ihc Phase 2 
AiEB kf ihccap' arc maiulaincd, an LUC impoEcd, 
and gEDundwalcE monjIorLug couduclcd PolcnUa] 
advEJSc impact Id human hcallh and ihc 
cnvironmcnl duiing i mpl e mcnl alion [:auld be rcadiLy 
miligalcd using ElandaEdconslruclion prBcliccE |c.g , 
dusi cpnlrol during EicBvalJcn) The long-lcrm 



This allemalivc is able lo addicES ihe cnlirc area 

and volume of imparled 'vDjL rEquiring 
EcmcdialiDU PolEulial advEisc impaclik la human 
hrallh and ihe e n vi re ninE n I during 
implEmenlBliDU could be readily mjligaled using 
s I a nd a Ed Eo nsl rue lie n pracliceE Te.g ,di]El conlroE 
during exEavBliDul Exeavalion and Drf-ivile 
diifCvaL has a proven hislory wilh reEpECI la ihc 
lypEE of chemicals al lhi£ eeIe. 



December 20115 



I of 3 



Tabic 7 A 

Evaluation or \lleriiallvfsSiiinmar^> 

\icerfilblc Ixiiallims' 

ConiinlaarjVPX Sludy Area 

Frcvidio of San F^BIlCls^:o Caliloriua 



Allernallvf I 



Akemallvf 2 



VIliTDallve -I 



icliBbilily of iBpping it] I Inn I he Fhaic 1 Area i^ 
Bccc [liable "'[ih reaped Id I he lypc^ of c hemic ali al 
ihjsMle. provided ihccap is propcFly comliucted ind 

nil inl^ned. 



2| 1 m piemen la bllllj' 



This a]lcmali''c js unlikely lo ablBiu appcava]!! 
frain re^ulalary agcneicv. This Icchnolagy docs 
no I require iny IreBlmenl^sloragc, and disposal 
facililics (TSDFsl The cijuipmeiH, malcriils, and 
skilled ivDrkcrv foe ibie abandDnmcnlDfiiiDniloriiig 
wel^a lie icidiJy available 



Thj!i allemilivc is unlikely Id oblain approials from 
rcguLalorv agenciei for I he Phase I Area. Far ihe 
Fhaive 2 ArcB,lhisallemBlne mayablBin ipprovals 
fcom regulatory BgenciCv. Apprapnale TSDpiv for 
off-si Ic d ispon al of cxeavBlcd \ioi iic iviilabJc. The 
equj pmcul , malcnils, ind skilled workent for 
cxeavalion and off-sile dii^pcvil of impBcled sdjI and 
ei|ipiii^i>f ihc sile arc readily j\ ailible. 



This illcmalive uould likelv Qblain appiiivals 
from rcgulilDjy agcneicv. Apprapnale TSDF' 
for off-'vilcdisixjsiLaf excavalcd zoil arc 
available. Ttie equipment maleriak, and skilled 
workers For excivalion andaFr-silediapoiial of 
im pie led 9»i I ire readily ivaiTable. 



3) Cosl-lLffeclheness 



This illernalive, im piemen led for bolh Lei^s 
Aeeen^ible ind Aeeeivsible Lae a lio nik af I bie ivoil 
RIJiv, IT, e'vlimiled lo cosi S6 j,000 Allhaugh 
relilively Loivcof I, ihii remedy provides ver\ lillle 
proleelion Id human heillh ind I he environmenl. 



This aLlernalive, implemcnied for bolhLeTm 
Aeee^ivible and Aect^ivibLe Localionivof ihesoiL RUs, 
isesliniiled lo eoiil IK^flO^OOD (including opcralion 
and m a i n leu ane e [0£M| eosl^l. This allernilive is 
lower in cos I bul does no I provide ihcsame level of 
proleelion lo human heallh and ihe envirDnmenl as 
Allcmilne 4 



This illem alive, implemcnied for onlv ihc 
Acecviviblc LoeilionsoFlhe soil RUs. is Cvlimaled 
loco'vl 12.601,000 (incLudingOaM cosi'vf Thi'v 
allemalivc providcv i grcaler level of proleclion 
lo humin heallh and ihe en i' l ro nm e nl ihan 
AlJemaUve 2. 



SUMMARY OF ICVAl.UATFON CRIl FHIA 



AllernallvebfNDlRecHjiuini'Dded. COC 

eoneenlralLDn!! in !ioil may be gn;aler ihin 

applicable cicinup levels and mav po^ie 
uniceeplable risks lu hum in heallh and ihc 
cnvironmcnlL 



A]terimliv« is Not REComm«nded. 
Alternative is unlikely lo be proteclive of 

the environ LTienl nor acceplabie lo RWQCB 
^nd DTSC forthePh^se 1 Area. This 
^ilerniitive is protective of hirniiin health and 



Akeriilh f Is Recur nerd fd as Ihe P referred 
Remedy for A (feasible Loralkons of Ihe Soil 
RUs. 1t\ii illtmilive ivDuld provide lorllir 
eirirup lad lDr°-lDJin marigrinriii oi 
eDniiiniaalrdinil ll repjeEciil& llie bcEl bah ace 
hrlMren cr,"^' uncrrliiniv eDiiecrnin? fuliirr land 
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Tabic 7 A 

Evaluation or \lleriiallvfsSiiinmar^> 

\icerfilblc Ixiiallims' 

ConiinlaarjVPX Sludy Area 

Frcvidio of San F^BIlCls^:o Caliloriua 



Allernallvf 1 


Allemallvf 2 


AliiTDailvf A 




[he en VI roil men! lor the Phase 2 Aie^ and 
may be acceplable To RWQCB and DTSC; 
however, il does not provide the same level 
of piotection To human heallh and Ihe 
environment nor offers flexibilily associaled 
with fulure land urf^ as Allemalive 4. 


usEh, ird u\icLi\i\i\\y Jtlalcd Lo llic Eiltrl aad 
volume of CDHIirrjrilJDHjriDjI illlicult. Tkc 
illccmlLvt EiprolEclivcolliumir licallli,iaf[lp, 
ird lilt civjcDDiTiDal. TIie LITC ivjII piatidE 
lDii|-ICEin [irolEclKiaEDJ^EialiiririliDH rEiDiinirf 
in-pliEtihDvcclcimpki'clb Tlic pliiEcil 
tKavilioa AilLuiiaiiikiJE dibUrbirEE of 
^nllurallv ecieiIive ieIjIicI^ pDltDlijIly prc&tnl ia 

ihc lubEDjflEE l\lK lIlCEllU'C oUciB i]ntb \\\lj 

villi Ecspc^l 1(1 lilt III III TE cipimiDH aElkc CEi&iy 
Field MiieIi ird mirjirizEh edeIi lEiDEiiltd wilk 
iEiilt>^]valiaii jrlil idElEimjajliaa iiuiadE 
rE°irdiii| fjluEE Ijad uec 



A [WD-fOcI Ihich fti 1 1 c ap ivould be pineal in Ihc lajKbi: aprd are is aflrr a Iwo-laol Ihich 1 aycr of soil has bffncicaviled. The cm: Hvalnl :«i 1 1 would br dispciel dE olE-'kirr al a [icmilllcd 
dmjxKiJ ficiltly. 
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'['able 7B 

EvalualtoD of A llernalli'e^ Summary 

Leas Accesstble (."callons 

CommtesaryPX Sludj' Area 

FtcsJilIlo of Sun Fr»^^.]^^.o Cjlifoiniii 



Mlernallie 1 


UUTDalhe i 


MltrGallie3 


Mlcriialhe4 


^ — . _^ 

No AftloD for Soltand GroBBtl water 


Capptnc Soil aod Ijiati Use 


In SIlB Soil ReaaedlalLoii Biid Land 


SollEvcavallonaod Off-site 




Conlrols' 


Use CoDlrols: ' 


Dtiposal nllh Capplnjiaod Land 






* Ovj^D Release Producl Injection 


Use Loalrols' 






• Blovenllncand Blospai^ln]^ 








• O/oneSparLilnf 








• Sodium J^ersul^le Jnjfcllon 




Objecllte 








ThcabjccUvc of lh\'> b Lie rni live is lo 


Tbeobji^eliveDf ibis allemalive ivDuld 


Ibe dbjEclivcol 1I11& allermlivc a Id 


Tbe objeclive of ill is i lie mi live k lo 


provide no idd i lio ni L eo nl ro 1 oc 


be lo mainlain em^lingeovcr (Building 


idd Dipgcii la llie ediI Id [uairalc 


reiro'E pElrolejin-rcliled boil 


pcDlocliau Id humBn hcallh orlho 


6 1(F) over ihe ivile soil remedial unils 


tiDiemeiliiiiDr or lo idd Diidizing 


EerlaiuiiiiiiDr iid diEpoie ofiviMe 


cnv 1 ro nmoul fo c co nlain i n a lio n ibiil 


(RUs) lo ISO 1 ale ihe conlaminalcd zoil 


[bDiuicilsiD rca^l i^illi llie 


m ileriak off-iilE il a pErir illed 


CXI&I& in lhc£Dil il ihi; Co m m i&& ary/PX 


from bum in exposure ind implement a 


roDlainiaaiilb. TIie biorcini;ilialiDD oi 


recvelml aad^er di&poEjl firililp, n 


Sludy Area. 


land uzeeDuliDl (LUC| losafeguard 


Diidiiiaii AGuld dericaiE [lelrDkiiin- 


i|i[iropriile Aa LUC would be 




ibeeap and iCklciel bile useik. 


rclilcd coalim miliaii bclod' [Icaajp 


iiuplcirerlEd lo prokibil JDieElrieled 






levels. An LUC would be 


meollbcsile and majiiliiii&eilcovEi 






iirplemeDlEd Id [irokibil jncblcielEd 


lor eonlaiuiiijalE iiEoeiiled iviili fill 






DECdllliE Eiic md lUllHiliaiOll^O^EJ 


m lie rill ihn luiy rEiuiiii ii-plice 






lor CO nil ID 111 a lb mociiled ivilli fill 


mideriieilb ike building 






m lie rill lliil luiy rem Jir ii-plicc 








undcriicalli ibE bjildir° 




CAPCHnFREA 


1| TerhDlral ErTfcltvenes 








Thj!i allcrnilivo ivauld nol bo able Id 


Tbis allernalivc is able lo address ibc 


Tbis allernalive is able lo address ihe 


Tbis allernalive is able lo iddres'; ihe 


addcoi^'v ihc area or volumes of 


enlire area and volume of imparled 


enlire lEea and volume ofimpaeled 


enlire area and volume of impacled 


1 mpac led so il rcquiciug ccmcdj al idu 


sa\\ requiring remedialion TKcre 


boil lequtTing EemediHlion. In order lo 


boil requiring re medial ion Polenlial 


There would be no Lmpaclz Id human 


would be no luipaol'v lo humau heallh 


reaeh ihe s In nge nl s al Iw a ler ecological 


adverse impaclb lo buman heallb and 


heal lb and iKc euv iro nmeu 1 du ring 


and ibeenvironuieul during 


cleanup levels, mulliple apphcalions or 


ihe eui'ironmeul during. 


1 m pleme n 1 a 1 IDU Tbere are no long- 


impkmenlalLon The long-lenn 


longer operalLug periods maybe 


implemeulalioneould be readily 


Icini lrclinLi:il reliibililv issur^i 


lehabilily ofcapping is acoeplable 


required Polenlial adverse impaclb lo 


miligaled ubing blaudard coublruclion 




wuh res peel lo ibe lypcs of chemicals 


humau heallh and ihe euvironiuenl 


pracliceb |e.g ,dusl conlrol during 




al ibis s Lie, provided ihe eap ib 


during implemeulalioneould be 


excavBlion) Exe aval ion and off-bile 




maiulained 


readily miligaled Ce g , wearing 


disposal has a proven bislorv wilh 






rcr>oiial |iroleeli'e eqiiipmenl |PPE|) 


respecl lo ihe Ivpes ol elieiuieBl- bI I hi- 
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'['able 7B 

EvalualtoD of A llernalli'e^ Summary 

Leas Accesstble (."callons 

CommtesaryPX Sludj' Area 

FrcsinlLO of Sun Fr»^^.]^^;o California 



Mlernall^e 1 UUTnalhe i 


\lltrGallve3 


Mlcriialhe4 






The long-lerm reljibililv of the it silf 
IrealmenI lechnolagies \'> idequile 
wilh respecl la ihe pelroleum 
conlaminaled 'oil al ihi'i ivJle, bs 
IrealmenI is b permanent so I uI ion, 
pravidr;d all ihe peira 1 r; u m-reJ alr;d 
canlimjniljon ein be reached during 
IrealmenI 


bile. There are no long-lerm lechnieil 
reliability issues. 


2| 1 m piemen la bllllj' 

This allcTnaltvc is unlikely lo ablain 

appro vbLiv from rcgulilory agencies. 
This Ice hnp logy docs nol require any 
Ireilmeul, 'vIorHgc. and di^juba] 
facLlLUes iTSDF^l The cquipincnf, 
milerial:^ and iikilLed workern For ihe 
abandonmenl o f mo ni Ian ng weLl^ are 
readily availible 


This ill[;rnalive would lihi^ly oblajn 
approvils from regulilary agencic^i if 
ihe Criss^ Field Marsh j^ nal eipinded 
inia ihe tta. The u>i 1 c ap requi red by 

ihis allemalive is pravided by ihe 
Building 6 lU foundilion The LUC c 
reidily jmplemenlable. Thiiv 
allernHli>e daes nal require ihe use of 
TSDFs 


This 1 lie rn alive would likely oblain 
approvils from regulilary agencies 
This allemalivc does nol require ihe 
use of TSDFs The equipment, 
milcrial'v, and skilled workers for 
implemenlalionof ju siUi IrealmenI 
leehnologies are reidily available, 
allhough longer lead limes may be 
required forsamc leehnologies The 
LUC is readily implemenlable. 


This allernalive would likely oblain 
approvals Frnm regulatory agencies 
Appropriate TSDFs for oFf -site 
dispcvil of exc av aled SOI 1 are 
available The equipmcni. malerials. 
and ivkilled workers for exc aval ion and 
off -site disposal of impacled soil are 
readily available 

Implemenlalion of ihis allemalivc 
would be exlremely difficuJi wilh 
Building 610 in-place and demolition 
of Building 610 is nol aniicipaled al 
ihis time. The LUC is readily 
implement able. 


3| CostEfTeflhcae^ 

Thiz aLlemBlii'e, j mple men led far both 

Lcsi Aceeivsible and Aecrszibic 

1 

Lacilion'k of ibic i^ojL RQiv, is eslimaleti 
la cosi 165,000. Allhoiigh relalively 
law-eosl, ihis remedy provides no 
addiliona] proleclion lo Kumin Kcallh 
and the entire nmeni 

_j 


Thiz aLlernalive, implemenled for balh 

Lc^z ALecssibIc and Accessible 
Lacalioniv of ihe mijI RUs. t\ esUmaled 
lo easi i l,JO(l,O0U (including opcralion 
and miinlcnince |0&M| cojilb) The 
eaikl far ihis iLlerniUvc far the Lc^ik 
Accessible Localianz alone iiv 
ean:^ idered lo be negligible, bs ihe 
bujiding alreadv provides an effective 
eip 3nd ihe LUC wauLd be 
, im piemen led far all Area B fxinionsoF 


ThecDSI far ihis allem alive For ihe 
Less Accessible Loealionivaf ihe soil 
RiJiv iiv eslimaled lo range between 
^262,01» and 1505,000 (this cslimatc 
docs nol include O&M cosfi For the 
Area B LUC, as ihet arc included in 
Bltemativcs far Accessible Locatiansl 
This remedy providcv a g re aler level oF 
proleelian Id human health and ihe 
environmeni than Alternative 2, bul at 
a sigmficanllv higher cost rel alive lo 


T"o cosi eslimalcs have been 
developed for this Allernalive 

1 Soil Bxcavalion wilh Building b [0 
In-Place: 164B.000 

2 Soii EHcavalion wilh Demolilion oF 
Building 6 10 ll6B,0fH> 

These csli mates do not include O&M 
cosis fori he Area B LUC, as ihev arc 
included in allernativcs for Accessible 



[Jecembcr 2005 



2of 3 



Table 71S 

Evaiuallon of Allfrnaltves Summary 

LessAccfslbk Localloiu 

CDminlnar^>/P\ Sludy Area 

Prc'idio i>f Siin Francisco. Califirnii 



\llfriiallve 1 


Allemallve 2 


Allemalhe 3 


Allemallve i 




ihcsilc ruicludciil under allcrnalivCk foe 
AcccisibLc LocBl]on'i|. This remedy is 
CDSI-cffcclivc for ihc LeMv Accesiiblc 
Ldci lions because il [HDVidc^i an 
adequate level of pro led ion lo bum in 
heallh and the environment it 
negligible cd&I co m pared lo 
ALlemalives 3 or 4. Beciuse Building 
b ID IS planned Id remajn foe relail ai 
rec real ion al use for 1 he farcsecable 
future ihis illemalivc iiv approprjale 
for ihe Less AcccvivibLc Localiani 


ihe small volume of contuninited soil. 


Locitioia. 

This remedy would provide a greater 
level of proleclian la human heillh ind 
ihe environment than Allemalive 2 and 
provides a grealcr degree of certainly 
ihan Allernilive 3 If Building 6 10 
were lo remim in- pi ace, ihiiv remedy 
u'ould be eilremely difFieull lo 
im piemen 1 and would have a 
signifleinlly higher cosi relative lo ihe 
small volume of conlammaled iediI 


SUMMARY OF EVAl.UA LTON CR[ LTRIA 


Alternalli'e te r^ol RecDmmeDdfd. 

COC ^.ilrn. r nlral lori'i in ivoil arc grciLci 
than applicable clcBnup levels and may 
pa\€ unacccpliblc mks Id human 
health and cnvrrojimcnlL 


Allernaihe IfiSeleclfd as Ibf 
Preferred Remedy If Ihe Crisy Field 
Mamfa te r^ol l!:\paDded IdIi> Ihe 
Area. This allcrnalive is prole^.llve of 
human heallh and the enviionmenl, 
readjiv im piemen libic, ind cosl- 
effeclive The aLlernalive would nol be 
piDleclive of ihe enviionnienl if ihe 
Crii^y Field Marnh or asiocjaled 
buffer zone a expanded into ihe area 
of the building. 


Allernaihe teSekcled as Ibe 
Preferred Remedy If Ihe Crissy I'leld 
Manfh b lv\panded Inlo Ihe Area 
and ISiilldliic b\0 Remains In- Place. 
TI11& allernlne ie pic lee live of kumaii 
bnllb ind ibc rnvirniLm^rl .^llli(iii|li 
Il IS rol 11 CDbl-rffr elite an Allemlne 
2, it »Diild br iheorly iinpleirenlitlr 
iltenalive Id clean j[i pelraleiim- 
rrlalrd lail urderneiili ihe buililir° for 
pro lectio a nf ihc CriEEy Field Mir&b 


Allemalh'e IsSelecled as Ihe 
Preferred Remedy If Ihe Crlss^' Fleh] 
rSEarsJi b [':\panded Inlo Ihe -^rea 
aod building blOUemullstaed. This 

allemitive is pjotecliveof human 
heallh and ihe environmenl. Il iz eosl- 
effeclive and implemenlible only if 
Building 6 lU were demolished for 
expanivion of ihe mirsh 



G rounds ilcrmonilonng is inciiHlcd in \ilcjnalive-k 2 and 4 Cor Ihc Accessible LociHoie. Allcmilivc 3 dors not incluilc grourklivilcr monilonng bceaiEC il b only considered in 
combinalion wilh .Mlcrnalives 2 arhJ4forlhc .\eicssi bic Lnc alions 
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Tabic 8A 

Summary of HsUmaldl Costs tor Comflld' Aclkin Allcmatli'cs- Pbossl Bud 2 

CDiDiDLmrj/PX Slud} Am 

P rc^jdiD af San Frunc isco . C uLi I o rn i a 



AllcmBlikT 


Capilsr Cod' 


AunialO&ht Cost' 


OfiM Period Ijnirah Tolar Cofl' fflPV"] 




ALCCBlhkRlk 


LcBArrEslbkkL's 


A^LCBlblr 


Lrj«i 
Acfcsiblr 


ALCC^hlE 


Lcs 

AELnUilr 


A^LCBlblr 


AcccslblE 


AccEslblr 




1 1 No AiLion^ 


465000 


b,- 


Vi^JIIMI 




!| C[jp]iiDf i^lb LiiDiL UsT CdiiI[dI& 


S675000 








5 ■ 
30 


SI, 500.000 


1 




11 la Em SolL PcmrilUKii^ 

' D?3g[n R[|[J9( Pcnducr iBfrtlion 

' BHvrBiB)^ noil B mp Ji)^iiiji i 




S16?(10ll 

1221 aa 

5354aM 




I- 

1- 
1- 
5- 




~ 




l^iSI.11011 
1515,0011 
$323,000 
$35d.DEI0 




llEiiavaim nDdOII-EDr DLi^icail •tab 
G nni nd *\at r ^loiloting' 


^J04£00 
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F( iId im ajr ma n li iiii|{ 


ivk 


4 


■i 


IOOO 


I 


4j30a 




Ci llcLl 11 il c\ DrimiJi IDB ia m pti 


ca 


15b 


■i 


20 


s 


4050 




P\Mihj EFA MclliiMllCiBI/mnil 


ca 


i-%b 


■i 


200 


s 


31300 




Tiial Fdinlcum Kjd Kh;a itiD ni as Dicicl Fuel Fuel fJil. 


ca 


iSt! 


■i 


l'5 


s 


21J10D 




GaxHhlmc lEP' BO I5\1 -H EP' ]ti3(i\ ijluia £< 1 c Icj lup J 
















F(ilojm inil[p(hkil ilala lalnljlion 


ca 


\5t! 


■i 


20 


I 


J, 120 




Input an.il^i nal rcMilli inii' PkmiI-i ilnlab.i'c 


;a 


l-oln 


S 


11 


s 


2 140 





DiEEmlicr 20D5 



iof5 



AccenLh Ir ■jDcdIldtii - \]UcddIIt« Ji 
ilLiDDlLiI ChiiL^ InrSall EkiDTDlian □nil nn-Si4< Diipiiol hTLib GcHhandiriilLr HanllDrlaE 
CHhmniinici'lI' h Sludj \wtit 

FmtliD if San E'rj lu bo. Cj Lifn ran 



CnpllHl CtaH - Pbime i 


1 Eillnnlfd CoiU 


Toik DtKriplian 1 UdLI QodqIIIj 


L'niL Ceil 1 Sob^cInL | 




TdIdL 


Frcpjrc RcmcdiilnB CoHplcLioB Pc^diI t i 


■i snooo s snooo 










& 


155 J Jt 


:ag\nc':wimg, FmfctI Mj iia)^[iD c nl 








*fj DTDdi^i] jhI EicjyalkiD \1 ai]jji( [□( ai Sdvitci ii 4% 




1 


23 « J 


iii/i/^liil Hili'/iiilir^ CciT^L l\\S 'f'lftt fcir fMrkiutl ta'd ^m_^lr|: 




S 


iaitmny 


Lirgi/' in/1 Admwii^/tili'i'r C'l^j ltt.it\imtrii In hf 5 /n'ciml of lulilv/iil eilrmmeJ cot'i wl^onliifo' ove'liead in/l p'op't 


S 


.IJ IHHh 


^uhlfltii EiUiitiltri Cv^li l\\/ Ir/vil iri'l tflii'i'iJimlKe ro^ti 




S 


] LIDIHHh 


Tfi'litgrst iTi I'li-iufii If III Itl p'-i-cr/il iif •,iibln\ii> rilii/'iili-/l cu^li "■> iegai aid admtiill'tti' 


vr I diJtJ 


i 


ZKi IMMh 


}ola> freStiiiia'f t!<\na<trd Capi'al C o-.V n/ R irii/ ird'a' ^'IciJia'iwi: 




% 


IJ5Ds1HHh 



Lnau jl Cokit O <'ir L 


1- J'h^L L 












1 


Tai k DtKnp lia n 


EilinjUd CoiU 1 


UdLi 


QoDQlKj 


L'nil Ceil 


ri<]b4 


clnL 


'Cnml' 


L iTuhKl Gmunilii JKC M lmiid mi^ - i|iijn(il] lor ] l(jj 


















Sjm p][ wclfc 15 ^[]fc ? iccpi anil L ilupliLJic; qiunciljl 




32 


1 


B(i(i 


S 


rifiOD 






DepDic Hhl p :<KJ ndm J4<ri JB p Ijb)^ icsukub 




1 


■i 


S(i(i 


I 


}I00 






Aaalr^c )^piuhJ^j4<riJBpl[k Ehmd ivrLli 


















GcBciT] L W Jicc Quj ll 1 




32 


1 


259 


I 


d^BB 






TdIjI DiMHhIvcd ^aliifa 




32 


■i 


2T 


I 


£04 






4 Mclab.diMi^lvcdlEPA Mclhitf DO IOn^D?0> Inx r^oK I3| 




32 


■i 


105 


S 


j,30a 






J Mclab.iDUKFFA ^.4 d knl QD ] D<ba?(i 1 




h2 


1 


S5 


I 


1J)20 






TdLjI ^ulCikdiFA yic\t^K\ Sibil 




32 


1 


4Q 


I 


IJT? 






BTEXanil MTIIE(FFA Mclbhd ITD^IB DrXaiQI 




32 


1 


50 


I 


1,792 






TdLjI PcLiDlciim H ]cl mcaibn 111 as GjidIjbc is DkkJ IikI, 




32 


1 


2i)Q 


I 


0592 






j»l as MiidjOjI fEI-' B(il5 -H EF\ HhJQ A . <^ ilka pi rka«p> 


















PcrTiiB jhicpcnilcnL dj4j uLiiljluhD 




32 


i 


20 


s 


bID 






lapul jBa]r>i[iil iciulls jVo Ficstlii? djijhaic 




32 


1 


15 


I 


4BD 






Pie p J IE i|jjiIeK} monlirinf lEpiMli 




4 


■i 


SOOO 


s 


?DJ)00 


S 


70 'M™ 


^uhliilui Hili/"iili-/l Cail^ 1 n' cin'l'in lar iiic^eiU ia?tl /To/fl 1 














t 


7 L IHHh 


l.ir/^il 'n/l Adrnwii^l'iilKt Ct/^t fjjTiinTrrf la &c 5 ifr'^-eul aj iMhloIiri esliiialed co^j in/ fcuJrator i 


? •ditat in J piijiiy 




& 


JIHHh 


luhliilui lliliinulnl Ca^l^f"'!'/^ in'il ^i/li/'iii't'n/l'\\r cu^ltt 














$ 


75 IMMh 


Cii'lit/ns-T-i > iin/Ainid \ii 'i 2tl pirn ri'l ill ^//ilnl^il '-iliiniilitl cu^li <\'' >e/i/> in. 


i udii«istiliA\i 


hr iiurij 






S 


L5 IHHh 


Iv'ir/ frfljpg iQirrj li\••lBa•l^/S Aiiiaa/ I'liUi ffficmrdial Ulcmalrre: 












^ 


9rs1HHh 



\ar jjI ChiiLi | "i r\iws 1 - 


il- r^ast J 












Tdi k DtKnp lia n 


E]linj4<d tfHhili 1 


UdLi 


QoDQlKj 


L'nII Ceil 


So 


b4HlLjl 


ChhIjI' 


riMhhKl G laundu alcr M Darin nn^ - tEin hjnmijUr Tar 7 ]<an 
















SjmplE ^Elfc 15 ^<]t 2 icEpi anil L ilupLiEJic; ie m i-amnull] 1 


za 


LEi 


■i 


BOO 


S 


13 BOO 




l>BpaiE Hhl p :<KJ ndm J4<ri JB p Ijb)^ icsidujb 


ii 


1 


^ 


200 


s 


200 




Aaalr^E )^piuhJ^j4<riJBplEk fnm ivrlli 
















GcBErj 1 Wj4<r C He mill ly 


za 


10 


■i 


259 


I 


4,144 




TdIjI DiMHhIvcd 5iliib 


za 


LO 


■i 


27 


I 


432 




4 M<'lal^.dl^^Dl^<J|EP\ Mel rM«r M I0n^0?0t Inx fOc I3| 


za 


Lb 


^ 


105 


I 


IQBO 




4 Mclab.ioUUFFA ^.4 eI bhJ 6D ] 1X0020 ^ 


EJ 


r» 


i 


B5 


I 


510 




TdIjI ^ulCikcFFA ^^Elbhl J~b21 


EJ 


LO 


■i 


40 


s 


730 




PEiTaiB jBklcpEnilE nl djij ijLiiIjIidb 


EJ 


LO 


^ 


20 


s 


32D 




lapul ABilfliEal lEiLill] jHd FmiHiD djljhaiE 


EJ 


Lb 


^ 


15 


I 


2ID 




Pie pj IE aninu 1 mumorinf lEpiMli 


EJ 


1 


1 


3500 


I 


?iOO 


S 23.Vh3 







DeeehiLiei BHU 



A<il5 



rDblr 9G 

AccenLh Ir IjacDlLfiTii - \]UcddIIt« Ji 

EilLiDDlLiI ChiiL^ InrSall EkiDTDlian □nil nn-Si4< Diipiiol hTLib G CHhBudi'Drrr McnlFDrlBE 

CHhmniinici'lI' h Sludj \wtit 

FrtaiHiD iF San E'rj lu bo. Cj Lifn ran 



l.ir/iil in/l Admwii^l'iili ih~ C~^t W^^i""^ li ''" i ft'-rinl of lulrlolol ri'iiii//i:tl ci^i "■/ ctiiilmbtr otrilieal inJ piifilf. 
Cm'lii/r/i-T-i /lahimril In 'f 20j'triiii'\ ill iiihlnliit '•ilimitli^ cv^li <i^ iegal mJ olmi'iiiltitiT cai'il 



s 


UIHHh 


\ 


LIHHh 


i 


151HHh 


% 


51HHh 


% 


]r,1HHh 



^■naul C.ii^lki]4hi<.ickh- fkii^f J | 


Toik DtKriplinn 


EillnjUd CoiU 1 


UdLi 1 QoDQlKj L'ull Ceil 


1 tiobUInL 1 




TdIdL 


Lahl Um Ci oIiei li 1 a iej B> 








'■■ujI jd mjBL^I ■aljh'c tiui hhI Ijhl L'm CinLioln ^ 1 ^1 OOO 


S JjJOO 






'■■ujIl.<i1 ^'-ni HhE E-j\c- V(jj RcvK" id L^ciimnccn h h 1 S 1000 


i iJlOD 










= 


ft1KM> 


tu^^iirul KiUitttltrii Ctis'i 1 \\/ ^fi'l'tt l[ii iiirr^iuil djrif ^m_^ll|: 




■j 


6lHHh 


'-trgt^ trti Adii«isi^lni\fi'r C~^i liivninrrd To be 3 /n'ccil of lulilvliil iiI'mi/Uti £oili \il ^onlii£lDf aiflstnal ind fa/ilt 


% 


- 


^uhlfl'il HiUittiltri Cv^li l\\S le/^il irsi nl'/i""tln/li<e ci^tl 




i 


QWH> 


C^i'liigiwii ri~L I'lyiufii If hr Itl p'-i-cr/il fl t\ibl--\ii> filj^.ifivl ivili "■> iegi^ aid adntiifi'tti' ve cdxTiJ 




$ 


1 IKhh 


fclal frcFjig rairrj l:^\naled Ainual €fa^affieacdia> tllcnaUw: 




t 


7s1HHh 



M^nn J ml 'tnuni niHhn' 

L ToLjIi m jl xh ^uid [(jcIL> ticuLL^c i>l iLoihlin^ 

I Sklc^al] CI dI Lrmji ii>B hamplci m ill he lolkLlcil al jb jppm'iiDalc Enqudur "'' ' 'Simple f^' z'zrf 71 IjBCjr Feci Sam pin 4 jII 

bcjKil,'C(l fcjTPMd TPHId TH(|^ (EFA I-D1->MI j»J FAHt |EiP\ 1I70| \llnjmplci 6hrTPH ji]*I>sb ■mLI be p rtpj rtJ nUl] 

J 1 ilura pel [ k jHip I SGC U >. Daly i jap Ici Imm ETri FipcUBC R(i iihu li A nnk \-ILI be jhIfzciI Idj BTEX |EPAB?DDB| 

3 BL'iDm CHhnfiiB Jl LOU UBplct \-ILI br rcrcclcd il a InipjciK} dF ] iDHpIc p<r625 if. SoBpIti will be iiBlyzcil bribe ^hc 

pjiamcKC Ji iklc^ J I] tJiDplct 

J Vf aUc cbarjcl [Jiijl ILM] um pick i-lll br Eclcclrd ipproiiBMcIf I per 5flQ cy. IjmpJci ^bl] be jnaLyzcil Incb McIjIi |Cd,Cr, 

Cu.Fli N L anil Zd II F.P \ frih la B ) j niT IhKj I c 'Lmilahlc piTlii^kiiiD }i> lIidl jil>uii^ I EPA HCI L J M } 

5 Aicji anil \nliinici Jic pictducd jd Tjblci VK Jkl ''L 

b CDBVciMnB IjilHhr EnMJi l] uIiii] Im iDHk m js I Ei 

1 CDB'ciMihB FjiLHhr En^iD cj ulaipball Nh Ll^bi ii ji 17. 

S CiDici9Ein Ijclirlmrn •.-, lEci runic Nh Li^u nji ] i^ 

SI ToLjI \iIiiidc lEcincicLc ai\i\ Jipkik ii Jt IncicjicJ b} LQ pciucnl l\! jiLoiinl Fti c j'ld Uki oi] I dcmnlUkiD ilunaf field cflbi. 

IQ EkllfDJKd 11 jKcioKiBC Ficik^alcjinf ldcKiiIciI IQ IdoL ciuijiiuii^ onlr AiiuHing uluralcil 'hhbc ^iI] b( rmm 1 Lhh 10 feci. 

EilJBj4<d m Jlcr hibjiDC e ^1 L J)2fh ^ jLbu 

L I Vf j4<j dikpLi^a] hamplci m ill he lolkiLcd Jl j rjl( dI \!»l pcrcicrj li/io lli lOD-f jLIob ivcirlanki Vf jIcj dikpida] hamplci m ill 

bcj>al,icd lorAj An Cd.Cr.Cu Fli Nl ZnJEFA M ci hiMi 60 I OB > jnii Hp fEP^ 7 L9Q|. pH.CjjnuHc |EPA ^Q lOB ,'MHZA>, 

Fbc noh I tP A 4hl.1 1 anil Suliklci | EP A ITtil AnjL^ic^ jic bjicdDi]ih( TruM ^ Sjnilary ScwtrDiKbiip FcibI 

ILJ MclalT iihliidc 4L A<^ Fc jiid M> 

13. G mu nilm j4( r Jhl iiilji.[ n jLcc mnakDJiB^ vilW Jhhhlc 5 Biniliiiiif v-cit jnd 2 iccpi qmilcKL for L }[jr ahI ic m j-i noun l]f 
br ladilliiMijI jcaik 

14. DcriiliaB of I be u nil saif- ii p mined in Tabit 9' 
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Tabk^H 
Lr^ Ar^rsiblr l.ocaliDns - AllrrujIlvE 4: 

EEHmalrd CasUlDr Sail E xcbv JiLon jud OfT-SLlr IJIapo^lwllh B u ild Log b 10 

Con [Qi^r} /PX Sudj Area 

P rc&id lo '^ Siin FruciTicit CjliCnniiL 



CiiplUl C<''^y 


-I'bdEii 














VnKk DncrlnlLon 


EsUraalrd CvOs J 


Unll 


1 Oiorrlltr 


1 Unll CdsI 


1 SsbLDlal 


fDlal 


jl'JilTliI '■il' Prii^inmn 
















MobiLi/L' lODl rjLlor L\|ii|i«L'iii jdJ su [iplics lo ijlc 


b 


1 


i 


lOSSO 


S 


20JICC 




Dcciiildni in jJ hii !nc\i fur perMviurl \imd cquipmriH 


b 


1 


i 


1500 


S 


15IX 




Pr^mz^vH »■, inq-ckcdvjl H>i] !ind c^ili nmilnn jam pk airvcy 


la 


1 


i 


4500 


S 


45IX 




Pni-idc PcmjnicL Pira eil HE Eq uipmcnE ' PPE) 


b 


1 


i 


2fliO 


S 


2IKI 




Pl'quhl' ]]' 1 kh. k cuicii:ic flujin^ 


1' 


3/^2 


t 


2H 


S 


101 957 


£129957 


ExcB'Jile '^ jic !ii]d Soil 
















1 Dlf rioc ? >;cd-!ilK>i] '^illi BubcjJ 


cy 


12lfl 


i 


^100 


s 


iiaji5i 




SL'^rcgJL' dchiL' fnm s;i[L jnd ■qciclipilc nn sic 


cy 


12lfi 


1 


soo 


i 


6007 




Citllecl sulL piuCjIi: sjm pLcs Cnr d Livixic]] 


^ 


i 


i 


26 


i 


65 




SinndiitlEPA MLlh.xl ftlLOBk 


^ 


3 


1 


100 


i 


?50 




Tcliil Ell laiLiiNL' Pa mlcini Hvd mciiitMns 


^ 


3 


t 


£5 


i 


713 




Disfx?^ nl ■[«]- kiuidouii 'Jtil !l a C Lifv II Ijiibly 


III! 


1^55 


i 


35 


s 


67.724 




A'jqi: ck jmOcnz:! icn !iid Prcy^ lii]° . Cdu rde 


I4n 


157 


1 


20 


i 


5.140 


£ IH9JS^ 


Dcivjl cc Eu!ii':I LUD 
















TtiEili Pn m p Rcoisd 


IJX> 


115 


i 


900 


i 


450 




Till k ficDiol (Aqu siinf 1 S J CD g!JlDi 1 Jik iJ'eiF r JikJ 


diiv 


14 


i 


26 


i 


164 




Hikf P eru!d ( A^u mini^ 20' sc^l u» ck^jv:! im id I jai 


IJX> 


05 


1 


2S0 


i 


125 




jid 50 s::aiiin Uil: I'l 'u.'^'irrl 
















C[>]]c^l i«jil?r dripouil Ajm plcv 
















Mdsdb I As, Cd , Cr, Cm. Pb, Nl, Zi| 


^ 


4 


i 


IW 


i 


556 




pH 


^ 


4 


£ 


10 


i 


37 




Cydnidc 


^ 


4 


£ 


35 


i 


130 




Phtno\E 


^ 


4 


i 


IW 


i 


556 




EuirhlL-?, 


^ 


4 


£ 


25 


i 


93 


£ 7310 


RcpLu? ConcrHc FUxif 
















Inpi'n jnd pLincdnii mch 


cy 


553 


i 


32 W 


^ 


173TB 




litpoildnd plj:;^^le:]i fill 


cy 


t^6 


i 


20 00 


s 


11.123 




PuDip 11" cl?v jfd slab f^ilk Ciiiskaiid net! lum iien' icc k JidcDcr 


cy 


i;5 


i 


50 00 


i 


5.3CC 


£ 17502 


Df'vjgi] and CDDlJuclhii MdnagcaiL^nl 
















Enf iDccni^ 
















PL'ducDi u L'rnzrJ pi Jiujig dd i- ii ii:s 


b 


1 


i 


20fliO 


s 


20J1CO 




Pi?]xii? remedial desifi ('^ockpiai jud li^uirsl 


b 


1 


i 


?5fCiO 


i 


35JIMI 




Bid ai^!ii(l.dnd n?^i4 1 jc con^ na iiin i7i>i]li!ia 


b 


1 


i 


11500 


s 


I15IX 




Citn'fl III4.IJOI] otricr'H kii 
















Pni.Ldc resulcnl cn^Lnccr 


wk 


3 


t 


5X00 


s 


15 mil 




Pm.iilL' r^xc sippir" 


vi 


3 


i 


2,CO0 


i 


fpiJO 




Pro-id? -ehi^le-^dnd niijpinciil 


wk 


3 


i 


1 JOO 


i 


J SCO 




Cnllm sill con linn J ion sjm pies 


fa 


26 


i 


26 


i 


576 




Pul>4:yilitd[i>niJLC li>drcx: jrbons | EPA Mdliixl 32701 


^ 


26 


i 


200 


i 


52CO 




Tn4j| PiHKilcDin Hvd maibios js G JoiliDC, D les::] Fuel aid 


^ 


26 


t 


135 


i 


?5I0 




Fuel Oi] (EPA 5I)I5M ■► EPA HJIIA, ■^Ifcd fcl clraniipj 
















Pcifurm mJci^udiZDl d al a v jlid:! ui ILcvcl 111 plus 10% Level IV> 


b 


26 


i 


20 


i 


520 




lupui audlyln:!!! n.'suks Jilo P n>;id lo d jabisc 


b 


26 


i 


L5 


i 


190 




PiL'rtm: RcDiL'd tl H>i] Cuuipkliiii] Repjl 


b 


1 


i 


50fllO 


s 


50JICO 


£ 141.696 


Enf Enrrnig Pirim MnuagcmeV 
















'I'l oCEiL^'Llni MjLULigL'uiinl ind 1 'bsiTi J u^n 'knin^ 


Lh 


'"< 










S i:751 



I}axmbuwJO05 



Lcrz 



Tabk^H 
Lr^ Ar^rsiblr l.ocaliDns - AllrrujIlvE 4: 

EEllmalrd Casts br Sail ExcbvjILdii jud OfT-SLlr 1? lapo^l w llh B u ild Log b 10 

Con mi^r} /PX Sudj Area 

PiE&id lo of Siin FrucLTico CjIlCojdei 



Capllal Cit'v-L', -I'bidEi i 




Task Dcsrlfllton 


EslliDaIrd CueU 




Unll 1 OionlitT 1 Unll CdsI | SubLDlal 


TDlaL 




ii/bli/lal Eiliina/eil C/ali fii^'cddiacbr avrrbrad a^idpftfilf 


$^IJJKXi 




f-c^^il tiitS AibrtiiA^I'iAltytr CitJt iimscrd U' Iv 5 ivcenf i^ mbliiltil et/iiiialed na'i \i/ loal'iicio' ate'tieiitS aatl pi^lf 


S 2fiG«i 




^ElJjJ.lfuy iL^UltlfTti CitJT 4 w/ Ir^ili Ullti tlfllhl'i''lli<W IVIlJlJ 


s 54ncix 




C'^rJr^r^c^rL r^] itiascrtf f" bir 20 jreTri'l '>f ]iih'"'ul e ^iintAletl ciis's "/legal mitS atSiiniiiiralt\re ciri/il. 


s nb lie 




Tvlal Prrhitifiary E\'iini'cJ Capl'ul Cflvrv tif Rcfiilla! MrFr"tsl\\'c 


t (iJShIKKI 





] . Taatv may ait 'um L'l^aa Ly h.^^aise of kiu hlji^. 

7. Field eClol rurinlcniic ckCdV!l hii'v L' d^umcd li> !>:: I hi'o hi'i^t' ■■ d un HID FjL'ld l'CIoI lu^luJL'Mnohilji i n° . ^onciS c fliiic iL^mu- jI , 

cuavjion and luu r^lL' flixiriL'tiLccnuril FiL'Ld \:iiuW i n^lidi:^ I kKL' dayv Ci>r diod il iqing ivcll ahjii4li>i]inL'V 

i. SidL'hJ'aLI [ODCjrm:! LOD 'Qinp]i:MVLl] be {dLIhLl'J aJ aCr«|ucKy oF I sjiii[iLc per rven' 23 Liu^drlea Im a loldl ill 20 ^tim pics. Samples 

i^UI bcjiulv/e^l rorTPHd.TPHf(j,TPH£.JEPAS(IL5M)jfclPAH^JEPAS2T0) ALL ■u.nipt' for TPH analyst ■sill tc prepired i^Uh a 

'kilLca gel cbdDipCSijCUj 

4. BniDDi (on finn:! LOD 'Qinple-k 0^ i]] l>e collet;! ed H a Fceqien^y i>f 1 ^iimpl? perri25sl '«illia m i n idi u ni i>f ou? ^oiple jvr exca-!iliiiD , 

fOralcKalDfTHimples. SampleM^UI be aiulvjed POrTPHd.TPHfo,TPHf LEPA Meihoil S(ll5M|aid PAH^JEPAS2T0SIH) 

5. '^ ji? (liarHLen^ HI! ^£101 pies >« iLI be ccjILceTcd dppcoii idi jclv L perJillley PUr d lildl ill I ^tioiples Sampks j^ill b^aujlyml Corfi 

MelaLsfCd Cr. Cu, Pb, Ni jnd ZnKEPA MIHIBh, aid(c:*alcjLraclable pniuLfiim fcvd Ricailxji'v ( E PA &III5M) 
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APPENDIX A 
Response to Comments for the Dmft Corrective Action Plan 
Commissary/PX Sludy Area 
Presidio otSan Francisco, California 

This Response toCommenrs presents a wntTen response to all coinmenis received during the 
regulatory agency and public comnienl penod on tlie Dmff Correclivc Aclrcn Plan (Dinfl CAP] 
jor the Coinmissaiy/PX Siiidy Area, Pies\dio oj San Francisco, Caiifoint'a. Tlie Presidio Trust 

iTriist) SLibmitted the DraftCAP to the California Regional Water Quality Control Board 

(RWQCB) and project stakeholders on 30 July 2004. Comment was invited through 
30 September 2004. 

The commeuts received during the couiment period are compiled and included in this Response 
to Comments. Copies of the Final CAP are available for review at the Presidio Library, 34 
Graham Street, Piesidio of San Francisco, weekdays between the hours of S a.m. and 5 p.m. 

After review of all comments received from stakeholders on the Draft CAP, several changes 
were incorporated into this document to address four broader considerations: 

• Schedule for implemenlahon of thecoirecrive action, 

• Cleanup of polycyclic aromatic hydrocarbons (PAHsj in soil, 

• Cleanup of metals in soil, and 

■ Dissolved arsenic detected in gjoundwater. 

In addition, althougli no stakeholder comments were received on the cleanup levels used in the 
Draft CAP, si>eci fie cleanup levels have been updated in the Final CAP. The updates to the Final 
CAP in response to the four broader considerations above and cleanup level changes are 
discussed below, followed by responses to individual comments on the Draft CAP. 



IMPLEMENTATION PLAN AND SCHEDULE 

After careful considerarion of all comments, the Trust has re-evaluated and modi lied the 
approach for imj'klementing the corrective action and has revised the implementation schedule to 

address several important issues. A number of present unceilamties [discussed below) make it 
difficult to accurately define, at this hme, the full extent of necessary cleanup. To address the 
uncerlainhes, the Trust plans to implement the corrective action in two phases. The phased 
approach will allow uncertainties regarding future land use (including the planned expansion of 
theCrlssy Fiekl Marsh j, the volume and extent of contain in ah on, and the potential presence of 
culturally significant ailifactsin the subsurface to be addressed. As part of the phased approach^ 
the Trust has divided the Study Area into two areas, which will be managed separately dunng 
implementah on of the corrective achon. The Phase I and 2 Areas are shown on Figure 2 A of the 
Final CAP. 
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The Phase I Area encompasses all portions of the site wilhin Area A and portions of Area B 

within an appro'iimate 150-foot buffer zone along the cunent Cnssy Field Marsh shoreline 
(Figure 2 A J. The Order used a 150-fool buffer along the Cns^y Field shoreline loeslabhsh the 
Saltwater Ecological Protection Zone. The primaiy objective of correction actions wilhin the 
Phase I Area i^ to address the ^oil RUs that potentially pose a current threat lo the Crispy Field 
Marsh and land uses wilhin Area A. 

The Phase 2 Area encompasses the remaining portions of the site which fall ontside of the 
approi'iimate 150-foot buffer zone and are within Area B (Figure 2A). The primary objechve of 
correction actions within the Phase 2 Area is to address the RUs thai potentially pose a threat to 
anticipated land nse (i.e., recreational use| wilhin Ai"ea B and conid pose a threat lolhe Cnssy 
Field Marsh if it were expanded into the area in the fnlure. 

During Phase 1, soil which poses a threat to theCrissy Field Marsh will be removed at all 
Remedial Units (RUs| located within the Phase I Area. Implementation of Phase I is currently 
planned to commence no later than 21 February 2006 (date pending RWQCB approval). 

Phase 2 will commence followmgdecisions regarding the potential expansion of the Cnssy Field 
Marsh into the Phase 2 Area. Dunng Phase 2, soil will be removed from RUs located within the 
Phase 2 Area consistent with land use decisions, subject to RWQCB approval. If IheCrissy 
Field Marsh is expanded into the area, cleanup will be conducted to protect the marsh and hnman 
land use, as applicable. If the Cnssy Field Marsh is not expanded into the area, cleanup maybe 
conducted lo protect the anticipated land use (i.e., recreational use). These cleanup decisions 
will be made in consultation with the RWQCB prior to implementation of Phase 2. The Trust 
will proceed with Phase 1 work no later than the end of 2008. 

The present uncertainties that warrant conducting the collective action work in two phases 
include: 

• Uncertainties about Crissy Field Marsh Expansion . AlongCnssy Field, the RWQCB Older 
specifies separate zones with different cleanup levels. The majonty of the Commissary/PX 
Study Area is m the Order's Saltwater Ecological Protection Zone (Figure 2 A). The Zone 
was drawn to allow for the potential expansion of the Crissy Field Marsh into the 
CommissaiT/PX Area. However, the extent and location of potential expansion iscuiiently 
unknown but is being considered by the Trust and the National Park Service (NPS|. The 
proposed expansion project will be evaluated in an uix^oming National Environmental Policy 
Act (NEPAj process. Although it is possible that the Crissy Field Marsh could be expanded 
to include the Commissary/PX Area, it is likely that alternate locahons for expansion will be 
selected. Therefore, cleanup of the Phase 2 Area to the most stringent levels required to 
support an ecologically sensitive marsh is unwarranted until the proposed mai"sh expansion 
project IS studied under NEPA and a decision is made regaiding expansion in lo the Phase 2 
Area. If instead, the future use of the Phase 2 Area involves a land use other than marsh 
expansion, then alternative cleanup levels, consistent with actual land use, may be more 
appropriate. 
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The Sail water Ecological ftolection Zone cleanup levels are considerably more stringent 
Ih^n other potentially applicable cleanup levels (i.e., protection of hiim^n health. Table I of 
the Order; prolection of lerresliial receptors, T^ble 2 of ihe Order' and prolection of 
ground waler ill Crissy Field Groundwater Area, Table 5 of the Orderj. Thei"efore, 
remedmbon costs to remove all soil exceeding ihe Sail waler Ecological Prolection Zone 
cleanup levels wilbin Ihe Phase 2 Are^ would be considerably higher than costs of cleanup 
assiimmgan allernale land use. Because of these considerable costs, il is piudent to defer 
cleanup of effected soil wilhin Ihe Phase 2 Are^ unlil a decision is made regarding expansion 
of the Crissy Field Marsh. 

If the Crissy Field Marsh later expands into Ihe corrective aclion site, peiro leu m -affected soil 
in the Phase 2 Area coitid be removed ^1 Ihe Irnie of m^rsh exjiaiision. This phased approach 
to remediation avoids "double excavation" of soil, once now and again laler, thus 
unnecessarily duplicating mobilization and ^dminislralivecosls. 

The Trust recognizes that there may be adminislrative issues lo be addressed before 
pelrolenm can be left in j'llace ^t concentrations above Ihe Saltwaler Ecological Protechon 
Zone cleanup levels within Ihe Ph^se2 Area; however, Ihe effort to address the 
administrative issues maybe warranted in lighl of the highcosi lo remediate all soil with 
concentrations above ihe Sail water Ecological Polection Zone cleanup levels. 

Uncertainties about Total Volume of Affected Soil and Associated Remediation Costs . As 
pointed out by commenlers, Ihe actiial extent of affected soil is uncertain and could be much 
larger than wh^t was depicled in the July 2004 Draft CAP. Accordingly, remediation costs 
could be considerably higher than originally estim^led m the Dr^ftCAP. To further assess 
Ihis uncertainly, a second, more conservative interpretation of soil RUs (Scenario H - Greater 
Impact Scenario) has been added lo this Final CAP which shows larger polenbal cleanup 
areas of soilconlainingiietroleum hydrocarbons al concenlrations above Saltwater 
Ecological Protection Zone cleanup levels (see Section 3.3 of the Fin^lCAP). Because 
remedmtion costs could significantly increase under this allernale scenario, it is prudent to 
defer the final cleanup decision foi Ihe Phase 2 Area unlil fulure land use detenni nations 
aboul Ihe Crissy Field Marsh expansion have been made. 

Uncertainties about Archaeological Issues . Portions of theCommissaiv/PX Study Area ^i"e 
known to be arch geologically sensitive. Subsurface excavations and aclivilies wilhin ihe 
Studv Area could di slurb or damage sensitive artifacts. TheTrusI iscurrenllv working with 
Piesidio archaeologists to develop an approach for monitoring and processmg ^i"ch geological 



The Cdnimiss[ir\'/PX Sludy Area also fails wirhin ihc area dc&igrialcd as an "Ecological Buffer Zone" 
in ihcClcjnup Levels Documcnl {EKI, 2002: Figure 7-2). However, ihcsc cleanup levels arc nol 
applicable lo ihe pelroleuni-relaled chemicals of coricem (COC^) al ihis ^ile (T[*H^ BTEX, and 
PAH'v) because no TPH or BTEX cleanufi levels were developed for ihe "Ecological BuflerZone" 
(Table 7-2 ( arid ihe applicable PAH cleanup levels developed under ihe Order are cou'viderably lower 
ihari ihose developed for ihc "Ecological Buffer Zone." For melals. Ecological Buffer Zone cleanup 
levels are considered (along wilh all olher applicable cleanup levelsf became ihere are no cleanup 
levels for these coalaininanls under <hc RWQCB Order. 
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artifacts lo avoid adverse impacts on Ihe artil^cts (^ee Section 54 of the Final CAP). 
Tmplemenlarion of Phase I will provide ^n oppoitiinily lo evakiale tliis ^j'lpioach before 
commencing subsurface excavurions wirhm The Phase 2 Area. Because such archaeological 
monilonngand pi'ocessmg may be lime consuming and costly, phasing Ihe vnOik and 
controlling the total aniounl of soil to bee'icavated in a given year should minimize Ihe 
polentialconstruclion delays such monilorlng and processing may cause. 

Relevant sections of Ihe CAP Ihal have been revised lo address the phased approach include the 
following: 

• Section 1.5 Rehouse to Stakehottter Comments has been added lo the CAP and Ihe 

informalion above ispresenled m that secnon. 

• Section 3.1 Remedial Action Objectives (RAOs) has been framed wilhin contesi of future 
land use. 

■ Section 3.2. 1 Soil Oeaniip Levels hssbeea revised lo provide for Ihe conlingent 
applicabilily of the Sallwatei Ecological Prolection Zone cleanup levels. 

• Section 3.3 Identification oj Remedial Units fV^t'sJhas been revised lo provide two 
interpretalions (Scenario I [Lesser Impact Scenario] and Scenario 11 [Grealer Impacl 
Scenanol) of polential volumes of affecled soil reqninng coirective action. 

• Section 3.4 Phased Approach for Corrective Action (Phase I and 2 Areas) and Effective 
Soil Cleannp Levels has been added lo provide a basis for Ihe phased approach for 
correclive action [n lerms of theprojecf s RAOs and presents the "ef fee live" cleanup levels 
thai will be used for correclive action, based on future site land use. 

• Section 4.0 Evaluation ofAlteinatives (and subsections) has been revised to incorporate 
the phased apj'iroach and conespondmg Phase I and 2 Areas in ihe developmeni, 
evaluation, and seleclion ofcorrective action allernalives. 

• Section 5. 1 Remet/y Imptementation (and subsections) has been revi sed lo add a detai led 

summary of the Phase I and 2 con'echve acnon allernalives selected m ihe Final CAP. 

■ Section 5.7 Imptementation Sdiediite has been revised lo present the phased approach for 
implementation. 

■ Tables 5 and 7 through 9 and Appendix D Co^ Estimates and Assumptions for 
Corrective Action Alterniitives have been revised lo rellect Phase 1 -.md 2 Aiea RU 
groupings and cosis for ihe phased approach. 

CLEANUP OF PAHs 

The primary objechve of IhisCAPis lo evaluate polential remedial alternahves to address 
adverse effecls from pelroleu m -re laled contamination and selecl aconective aclion for 
implementation al ihe CommissaiT/PX Sludv Area. Conlaminanis considered lobe related to 
petroleum releases in this CAP are lotal petroleum hydrocarbons {TPH| as gasohne, diesel, and 
fuel oil; PAHs; and benzene, loluene, ethylbenzene and xylenes [BTEXj. However, although 
PAHs are acomponeni of pelroleum hydrocarbon mixtures, Ihevcan also bedenved from other 
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anthropogenic sources, such as a^phiilt pavement, contaminated fill, particulales from burning, 
and vehicle ei'ihaust (Agency forTosic Substances and Disease Regisny, 1995; see websile at 
hllp: //www. al.sd r.cdc . Bov/[o\pi"o fi lesV tp69^h tm 1 ) . PAHs niay be preseiil in soil a[ [he Sludy Area 
from these sources, particularly from pasi disposal acljviljes or placement of contaminated fill. 
Therefore, PAHs may potentially be present in any fill matenal or material potentially moved 
and reburied during past site demoLtion, coiistruchon, and grading achvi ties. If present 
throiighoiLt the fill, the extent of PAH contaminanon would bedifficut to define and potenhally 
costly to remediate. Thus, the following approach has been developed in this CAP to address 
PAHs in soi[, consistent with the Phase 1 and 2 Areas identified above; 

■ Phase I Area: Within Area A portions of the Phase 1 Area, the Trust will remediate 
TPH and BTEX contamination to achieve cleanup levels for unrestricted land use. 
The Trust will also remediate PAHs to achieve unreslncled land use within Area A» 
to the extent practicable, bnt will consult with theNPS and RWQCB regarding 
further excavat] on decisions related to these compounds dunng implementation of the 
remedy. To the extent practicable, remediation will be conducted so that no land use 
controHLUCf is necessary within Area A. It is noted that if contamination is left in- 
place above cleanup levels for unrestricted use in Area A, an LUC for the area may 
need to be adopted and would be subject to management of tiie LUC by the NPS. 
Within Area B portions of the Phase I Area, an LUC will be implemented to prohibit 
unrestricted human land use of the property and PAHs above iiuman health cleanup 
levels will be maintained undercurrent caps or landscaping. 

• Phase 2 Area; Within the Phase 2 Area (which is entirely within AreaB), an LUC 
will be implemented to prohibit unrestiicted human land use of the property and 
PAHs above human health cleanup levels will be maintained under current caps or 
landscaping 1 Figure 2Bj. Once a decision is made regarding expansion of the Cnssv 
Field Marsh into the area, cleanup decisions for PAHs will be made in consultation 
with the RWQCB, prior to implementation of Phase 2. 

Relevant sections of the CAP that have been revised to address PAHs are as follows: 

• Section /. 5 Response to Stakeho/iler Coinineiits has been added to the CAP and the 
information above is presented in that sechon. 

• Seetioit 4,4.3 Atteniiitive 3 atid Section 4.4r4 Alternative 4 h^vebeej^ revised to 
include capping and LUCs to address PAHs as a component of the alternatives. 

• Section 4,5 Selected Atteniatives (and subsections) \id5 been revised to include 

capping and LUCs to address PAHs as a component of the selected alternatives. 

■ Section 5A Remedy Implementation (untt subsections) has been revised to describe 

how PAHs \sillbe addressed as part of tiie corrective action for the Phase I and 2 
Areas. 
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Section 5.2 Soil Conffniiafioti Samplmg Program has been revised to indicate how 

corrective ^c lion decisions regaining PAH results will be made for ihe Phase 1 and 2 
Areas. 

Section 5.6 Lii fid Use C out rot hdsbeen added lo describe Ihe LUC Ihat will be 
implemenled lo address residual PAHs lefl in-place wilhin Area B. 



CLEANUP OF METALS IN SOIL 

As discussed above, this CAP addresses contamination associaled wilh iietroleum releases, 
including TPH, PAHs, and BTEX. Certain melals arepreseni in soil at levels above backgi'ound 
concen Ira lions and cleanup levels. These metals inckide cadmium, chromium, lead, nickel, and 
zinc which are associaled wilh shallow fill material preseni benealh theSludy Area. The 
alternatives developed in this CAP for Area B include LUCs lo address metals lhat may be leftm 
place at concen Irahons above cleanup levels (Figure 2E of the Final CAP shows the LUC Zone). 
To Ihe e'ilent prac lie able, remediation of metals will beconducled so that no LUC is necessary 
within Area A. It is noted lhat if conlaminalion is left in-place above cleanup levels for 
nnreslricted use in Area A, an LUC for the area mav need to be adopled and would be subject to 
approval and management of the LUC by the NPS. 

Relevant sections of the CAP ihal have been revised lo address metals areas follows: 

■ Section L 5 Response ro St^kehott/er Comiiieiils has been added to Ihe CAP and the 
informahon above is presented in that sechon. 

■ Section 4.4.3 Aitenxative 3 and Section 4.4-4 Altertiiitive 4 have been revised to 
include capping and LUCs lo address metals as acomponent of the alteniahves. 

■ Section 4.5 Selected Attenialives (and subsections) \irs been revised lo include 
LUCs to address melals as a component of the selected alternatives. 

■ Section 5-1 Remedy Implementation {and subsections) has been revised to describe 
how metals will be addressed as part of the correchve action for the F*hase I and 2 
Areas. 

■ Section 5-2 Soil Confirmar ion Siimpting Program has been revised to indicate how 
correchve acnon decisions regaidmgmelai results will be made for Ihe Phase I and 2 

Areas. 

■ Section 5-6 Lund Use Coalrot has been added lodescnbe Ihe LUC lhat will be 
implemenled lo address metals in fill material within Area B. 
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DISSOLVED ARSENIC IN GROUNDWATER 

TheTriisl received several commenl^ regarding delec lions of arsenic in groundwater above The 
identified cleanup level of 10 micrograms per liter (jig/Ll, which is based on Ihe cleanup level 
for drinking walen Arsenic concentrations mgioundwaterinlermitleiilly exceed Ihis cleanup 
level in sampler from iwo seep locations (6I0SP0I and 6lOSF*02) and two monilorlng wells 

Lipgradient of the seeps (610GW102 and 6lOGW103).^ 

To address the comments on arsenic in groundwater, ihe Trust performed a detailed analysis of 
arsenic data in gjoundwaler at the Study Area and at other FVesidio sites, based on data collected 
through ihe Second Quarler 2005. This analysis is provided in Attachment A- 1 to this Response 
to Comments. The following conclusions were drawn from the analysis: 

• The dissolved arsenic and redox gioundwaler data collected at the Commissary/PX 
Study Area indicate ihat reducing conditions are present in areas with former 
petroleum releases. The elevaled dissolved arsenic concentralions above the cleanup 
level of 10 Mg/L in the vicinity of the Commissary Seeps Interim Source Removal 
Area are likely ihe result of reducing condilions in the area. 

• Reducing conditions are alsoappareni at olher petroleum -re lease sites at the Presidio* 
including the Building 1065 Area. Building 1349 Area, and Building 207/23 1 Area. 

• There does nol appear to be a relalionship between chloride levels and dissolved 
arsenic in groundwater al ihe Commissary/PX Study Area nor other neighboring siles 
near the Bay. Thus, alternative laboratory lechniques aimed al minimizing polenlial 
interference of chlondem arsenic analyses are not warranted. 

• Dissolved arsenic concentrations are expected to decrease (when reducing conditions 

are caused by jietroleum) after the petroleum in soil is remedialed and groundwater 

retunis to ambient condihons. 

In light of the above considerations, ihe Trust continues to believe that it is appropriate to 
monitor the effecis of source removal at the Commissary/PX Study Area. Therefore, ihe Final 
CAP does not contain an evaluation of active groundwater remediation alternatives to address 
arsenic, but includes Groundwater and Surface Water Monitonng as part of ihe soil correclive 
aclion remedy. 

The Trust noles that dissolved arsenic concentrations m gioundwaler samples from the 

Commissary Seeps Interim Source Removal Area are below the Saltwater Ecological Protection 
Zone cleanup level of 36iig/L and^ iherefore, dissolved arsenic in groundwater does not pose a 
significant risk lo ecological receptors in theCrissy Field Marsh. We also note that it is 
extremely unhkely that shallow groundwater adjacent loCnssy Field Marsh will be used for 
drinking water purposes. This poini was acknowledged by RWQCB when soil cleanup levels 
were develoi>ed for Crissy Field. The Order slates: 



Arsenic also was dclcclcd al 17 |Jg/L in one grab ground vvalcr sample near ihc Former Railroad 

Tracks/Coal Bm area (600RRGG02J. 
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*'Crissv Field is treated differenllv because Ihereis a low piobabilily of ground water 
being used for municipal supply purposes in The near future. Although groundwatei in 
certain areas wilhinCrissy Field meels the criteria of Ihis Board's drinking water policy 
(Bo^rd Resokition B9-39), the probability of use for such purposes is minimal. Pumping 
ground waler in ihose portions of Crissy filed |sic] where ^rtifici^l fill lie [sic] on lop of 
bay mud is likely lo cause seawater intrusion and land subsidence, thus limiting the 
piobabilily of developing Ihese w^lers for snch use." 

Theinslances where dissolved arsenic m groundwater exceeds the drinking water cleanup level 
conform lo the conditions descnbed above in ihe RWQCB Order. Although the drinking water 
cleanup levels ^pply to all gi'oundwater in r strict sense, it is reasonable to tre^t the achievement 
of cleanup levels at Crissy Field differently dne to the low probability' of using Ihe groundwater 
at this location as a drinking water supply. Thus^in the Final CAP, arsenic concentrations above 
the drinking water level of 10 |jg/L are also evaluated against the Saltwater Ecological Protection 
Zone cleanup level of 36 |.Lg/L to determine if arsenic poses a potential threat to the Crissv Field 
Maish and assess the need for further action related to arsenic in groundwater. 

To provide better context for the arsenic detections in groundwater, the following sections of the 
CAP have been revised: 

• Section L5 Response to Stakeholder Comments \\-AS been added to the CAP and the 
information above is presented in that sechon. 

• Section 2,4.4 Groundwater Impact Summary — Arsenic has been revised to discuss 
dissolved arsenic concentrations reiahve to the Saltwater Ecological [Protection Zone 
cleanup level and includes a summary of the arsenic groundwater data evaluation in 
Attachment A-L 

■ Section 3.2.4 Groundwater COCs has been revised to discuss arsenic concentrations 

relative to the Sah water Ecological Protection Zone cleanup level 

■ Section 3.3.2 Identification of Remediat Units (R Us) - Groundwater ha^ been 
revised to provide further justification for why no formal groundwater RU has been 
established. 



RESPONSE TO INDIVIDUAL COMMENTS 

Comments James Ponton 

Associate Engineering Geologist 

Cahforma Regional Water Quality Control Boaid (RWQCB) 

Oakland, Califoniia 

12 August 2004 
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Commtnl 1: Staff is pleased with the recommended corrective measure for soil of excavation 

and offsitedispoi^al for the accessible areas of soil contamination. 

Response lo Comment 1: The RWQCB'scommenl and endorsement of ihe proposed 
correclive measuie foi Die Accessible Locations is noted (please nole that the term "Accessible 
RUs" has been changed lo "Accessible Locations" in ihe Final CAP to avoid confusion wilh RU 
tenninology). As described in ihis Response to Comments, our strategy' to implement onr 
cleanup of Ihe Accessible Localions will be phased in order to address several issues raised in 
various commenis and lo betler meet the goals of Ihis cleanup (see above discussion). 

Comment 2; The logic employed for treating in -place or excavaling if made available the less 
accessible soil makes sense. Please remember however, that Staff is eager to see 
the CAP implemented and completed so that Slaff can close the site (issue an 
NFA for j'ketroleum). 

Response to Comment 2: The RWQCB's comment and endorsement of treating Less 
Accessible Locations in-place or excavating, if made available, is noted. The Tiust shares the 
RWQCB's desire to implement Ihe CAP and move to site closure. Building 610 is planned for 
retail or recrealional use for Ihe foreseeable future. As described above, an LUC will be required 
to restrict soil disturbance due lo n on -petroleum PAHs and metals in fill material. Because 
Building 610 provides cover over ihe RUs and the LUC would further protec I polenlial receptors 
from exposure loCOCs, ihe recommended alteniative for Ihe Less Accessible Locations in the 
Final CAP is Allernahve 2, Capping and LUCs. [f ihe Crissy Field Marsh or associated buffer 
zone is expanded into the area of the building, Ihe TrusI will ihen either h"eat the Less Accessible 
Locations in-place or excavate^if made available. 

Comment 3; Slaff is intrigued by Ihe delecli on s of arsenic in groundwater and surface watei in 
the vicinity of 61 OS PO I and SP02. As I mentioned in an earlier email. Staff 
understands ihal elevated levels of chloride may interfere wilh Ihe ICP analysis of 
arsenic. Please review ihe lileratui"e and pursue wilh your lab contact. Along 
those lines, please include measurement of chlonde in gi'oundwaler and surface 
waler samples collected from this point forwaid. 

Response to Comment 3: The TrusI hasperfonned a detailed review of chloride and arsenic 
data in groundwater al ihe Commissary/PX Study Area and other neighboring Presidio sites. 
Please refer to Allachmeni A-1 for Ihis analysis. The data indicate Ihal there is no specific 
patlem related lo reported dissolved arsenic and chlonde concenlrahons in wells al Ihe site or 
other Presidio sites near the Bay. Instead, Ihe Trust believes thai ihe elevated arsenic 
concenlrahons in Ihe vicinity' of ihe Commissaiy seeps is a result of reducing condilions created 
by j'ketroleum releases, which has been obsei"ved at olher Presidio siles. Thus, alternative 
laboratory lechniques aimed at minimizing potential interference of chlonde m arsenic analyses 
are not warranted. 

Chloride analysis has been included in the Groundwater and Surface Waler Monitoring Program 
(see Section 5.5 of ihe Final CAP). 
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Comment 4: Please revie^^ the ground waler data that exists for the neighboring CAPsiles 

1207/23 1 and 637/638) to see if ihose sites manifesl similar increases in arsenic as 
ye sample and analyze points located proximal to the Bay. II is staffs 
understanding Ih at the mlerim dig for the Com/PX was backfilled wilh gravel (not 
soil). Slaff isnot sure how the leaching hypolhesis proposed in the Draft CAP 
would work given the absence of leachable soil upgradient of the seeps. 

Response to CommenI 4: The Commissary Seeps Interim Source Removal Excavahon was 
backfilled wilh gravel (aggiegale drain rock) in Ihe lower 2.5 feel of Ihe excavation. A synlhelic 
geo-fabric was placed over Ihe gravel and covered wilh backft II consisting of clean on-site sand 
and g]"avel and clean imported silly sand. The clean native soil used as backfill and ihe nalive 
soil wilh remnant petroleum surrounding Ihe excavation and in the vicinity of the marsh may still 
provide an arsenic source. 

TheTrusI has perfoimed a detailed review of arsenic groundwater dala collected al Ihe 
Commissary/PX Sludy Area and olher neighbonng Presidio siles. Please refer lo 

AttachmenI A- 1 for this analysis. The data mdicale thai arsenic concentrahons do not increase 
with proximity' to Ihe Bay. Also, there does not appear lo be an mlerference of chloride in 
arsenic analyses. Inslead, the TrusI beheves Ihal the elevaled arsenic concenlrations in ihe 
vicinity of the Commissary seeps is a result of reducing condilionscrealed by pelroleum 
releases, which has been observed al other Presidio sites. 

Comment 5: Please review ihe cosi estlmales provided in Appendix D, Table D-7 for 

Allernalive4 to insure that backft Ihng and compachon costs are included in Ihe hst 
of restoralion achvihes provided on Table D-7. 

Response to CommenI 5: Coslestimalesm ihe Final CAP have been revised to include 
backftlhngand compachon costs. As discussed above, the CAP also has been revised to show a 
potenlial range ofcosis refleclinglhe unceilamly associated with Ihe volumes of affecled soil 
requinng coneclive action {from Scenario [- Lesser Impact Seen an o to Scenario [[- Greater 
Impaci Scenario). 
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Comments Jan Btum 

San Francisco, CBlifornia 
30 AugusI 2004 

Commtnt 1: Thank you for accepting public comineni on the Attemative for a Corrective 
Action Pl^n for The Commissary PX Are^. 

As you know, the sites in question contain hazardous substances including 
gasoline, diesel, fiiel, oil, PAHs, and BTEX as well as arsenic in groundwater. 
These contaminants Rve in both accessible and less accessible areas. 

Because so much is undecided about the futuredevelopment of the Commissary 
PXarea, including the proposed future expansion of Crissy Marsh, an expansion 
that possibly will be in the area nnder consideration for the CAP for the 
Commissary PX, the conshuction of Doyle Drive which will take place 
over/near/on this area, and the planned fnture connection to the Marin Post, I 
support a combinah on of Remedies which best protect this area for fnture use and 
especially for the possibility' of future nse for natural habitat. 

The recommended Remedy (Alternative 4) for Accessible Areas excavates and 
disposes, off -site, off all contaminated soil, beneficially cleaning out 12,652 cubic 
yards of contaminated soil; by far the highest percentage of all the contaminated 
soil in the area under insi^ech on. This remedy also includes groundwater 
monitoring and m situ soil treatment in only those areas where removal is beyond 
reach of convenhonal excavation equipment. This permanent protection remedy 
is the onlv way to ensure that contaminants cannot affect current or future use of 
this site which is next to some of the most vakied natural habitat on the Presidio, 
Cnssy Marsh, and therefore, represents the most cost effective remedy overtime. 

Additionally, I support a flexible Correction Action Plan for the Less Accessible 
Areas. That is, I support Alternative 4 (off site disposal with groundwater 
monitoring) or Alternative 3 [in situ treatment), if Building 610 (the Commissary) 
is not to be demolished within 5 years. 

Response to Comment 1: Ms. Blum's comment and endorsement of the proposed corrective 

measure for the Accessible and Less Accessible Locations is noted. Please note that as descnbed 
in this Response to Comments, onr strategy to implement cleanup of the Accessible Locahons 
will be phased in order to address several potential issues raised in various comments and to 

better meet the goals of this cleanup {ses above discussionj. 
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Comments Brian Ullen5>'ang 

National Park Seivic* (NPS) 
San Franc iaco, California 
September 2004 

General ComnienI from Cover Letter: Our most significanr concern relates to the 
levels of dissolved arsenic in Ihe ground waler and ^^hethe^ the 
groundwater conditions and consideration of possible alternatives to 
correct this problem have been adequately discussed m this CAP. E'ii sting 
Presidio data indicate that the elevated arsenic is a result of a past 
petroleum reledse. In addition to this significant concern, we have 
identified other important concerns m the attached comments. 

77^1^ CAP needs marc discilsston ofihe existing groilndymler 

conlaminatson tiiid llri; fiiojM'si^d givfiutdyvtiler remedy needs to be 
sjipffj/led by dala. Existing data indicate that arsenic conlamination in 
the groundwater likely resulted from impacts of a past petroleum spill. 
The potential impacts of this contamination onNPS i"esources, including 
Cnssy Marsh, can be clearly seen on Figure 15 of the CAP. The Ti"ust 
has been collecting groundwater data from this area for two years and yet 
this CAP does not provide any substantive discussion of the results, nor 
any evaluation of whether the data support the proposed aj'iproach to 
address the arsenic contamination. Arsenic is currently found above the 
cleanup levels in gioundwaler at the CommissaiT/PX study area and yet 
monitoring is proposed as the appropriate action to address this problem. 
The CAP does indicate that the arsenic is due to changed gi'oundwater 
conditions re sullmg from a peholeum release. However, the CAP is 
missing any discussion of whether removal of the petroleum soui"ce alone 
will reverse these changed conditions and lower the arsenic levels. The 
CAP should include a proposed remedy that is demonstrated to result in a 
lowering of the arsenic levels to below the cleanup levels in an 
appropriate timeframe. It is not clear that source removal and 
monitoring, alone, is likely to achieve that goal. 

Response to General CommenI: The Trust hasperfonned a detailed review of arsenic data 
in gi'ound water at the Commissary/PX Study Area and other Presidio sites. Please refer to 
Attachment A- 1 for this analysis. The following are conclusions from the analysis: 

• The dissolved arsenic and redos gioundwaler data collected at the Commissary/PX 
Study Area indicate that reducing conditions are present in areas with former 
petroleum releases. The elevated dissolved arsenic concenfrations above the cleanup 
level of 10 MS^ '" the vicinity of the Commissary Seeps Interim Source Removal 
Area are likely the result of reducing conditions in the area. 
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• Reducing conditions are aUo apparent at other petroleum -re lease sites at Ihe Presidio, 
including the Building 1065 Area, Building 1349 Area, and Building 207/23 1 Area. 

■ Dissolved arsenic concentralions are expecled to decrease (when reducing coiidi lions 

are caused by ]ien"oleuin) after Ihe petroleum in soil is remediated and groundwaler 

retunis to ambieiilcondihons. 

In lighl of Ihe above considerahons, ihe Trust conlinues to believe Ihat it is appropriate lo 
monitor the effecis of source removal al Ihe Commissar\'/PX Sliidy Area. Therefore, ihe Final 
CAP does not conlain an evaluation of aclive groundwater remedialion allernalives lo address 
arsenic but includes Ground water and Surface Waler Moniloring as pari of Ihe soil correc live 
aclion remedy. 

Comment 1; Not a!l soil conlcimiralt'on !s addressed by the pi-oposed remedies. 

Seclion 2A1.5 (Sii'i Melals and Arsenic j idenlifies iwo areas where lead in soil 
was detecled above ihe cleanup levels, Ihe LTTD Area and an area north of 
Buildmg 610. The discussion mdicales ihal Ihe lead in ihe LTTD Area is likely 
relaled lo the conlamination at the Building 633 Pstol Firing Range. Because 
lead does not ap]>ear lobe associated wilh pefroleum il is not retained as a F*COC. 
While Ihis approach maybe adequale to address the lead in ihe LTTD Area (since 
it will be included in IheCERCLA cleanup plans for Ihe Pislol Range}, Ihe lead 
above cleanup levels observed norlh of Building 610 remains unaddressed. In 
addition to lead in soil al localion 600GW106, the shallow soils in ihis area norlh 
of Building 610 also have PAH contamination above Ihe cleanup levels (see CAP 
Figure 12). The proposed remedies should be revised lo address all contaminanis 
thai are found al levels above the cleanup levels. In addition, Ihe data should be 
reviewed lo insure lhal Ihe physical scope of Ihe proposed remedies will 
adequately address all areas wilh contaminalion above ihe cleanup levels. 

Response to Comment 1: A Iota! of seven out of approximately 310 soil samples 
(approximately 1%) collecled throughoul ihe Commissaiy/PX Sludv Area had lead 
cone en iralions exceeding the soil cleanup level of 300mg/kg, which is based on Ihe Ecological 
Buffer Zone Cleanup Level (Oclober 30, 2002 Devetofimeril of Presidio-Wide Cleanup Levels 
for Soil Sedimenf, Gri>undwa!cr and Surface Watery prepai"ed by Erier Si. Kalmowski, Inc.)- We 
note Ihat only three soil samples (approximalely 1^ of Ihe tolal) had concentrations exceeding 
the residenlial cleanup level of 400 mg/kg: one sample from Ihe Former Building 633 Firing 
Range CERCLA site (LTTDSB0I[5.0| al 560 mg/kg), one sample from the Coal Slorage Area 
and Former Railroad Tracks CERCLA site (604SB03[3.5Ial 1300 mg/kg), and one sample from 
the area undeniealh Doyle Drive, outside the fonnalCommissary/PX Sludy Area boundary 
(600SB ]06[2| at 5 10 mg/kg). 

All lead concentrations exceeding the CAP cleanup level wilhin the Study Area ultimately wiU 
be addressed Ihrougli a corrective action under Ihe CAP program or remedial action under the 
CERCLA program. As implied in Ihe comment, the lead exceedances at the Former Building 
633 FiringRangeCERCLAsile[LTTDSBOI)andlheCoa]Slorage Area and Fonner Railroad 
TracksCERCLAsile[6O4SB03) will be addressed during Ihe CERCLA process. The se lee led 
remedial aclion for these siles are documenled in ihe Draft Remediat Aclion Pliiii (RAP), Baker 
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Beaclr Dhiiirbed Areui I, I A, 2. and 2A and Twenty-Seven Olfrei' Main Insltilkilion Siles 
fMACTEC, 2004). The remaining lead ei'iceed^nces wirhm ihe Sludv Area will be addressed 
under this CAP. Two lead exceedances (613SB07 ^nd 617SB06) occur wirhm RUs idenlified in 
the CAP and will be addressed during CAP implementation. Two remaining le^d exceedances 
(600GWI05 and 600GWI06j are beneath the Doyle Drive elevated roadway and ^re outside ihe 
formal Study Are^ bound^iy. However, Ihe Final CAP has been revised to include ihe area 
Lindernealh ihe Doyle Drive ro^dw^y in Ihe LUC which will be iinplemenled to address metals ni 
fill malerial throLighoLiI Ihe Study Area (see Figure 2B). Seclion 2.4.1.5 has been revised lo 
include the ^bove infonnation. 

Comment 2; Dissolved lead in gioundwaler. 

The CAP should clearly and fully present the exten I and nature of any dissolved 
lead Ihat was observed in ihe gioundwalen Section 2.4.3.4 (Six Metals and 
Arsenic) identifies thai le^d has been detected in groundwater samples at the site 
and fuilher idenhfies Ih^l lead exceeded CAP ground walei cleanup levels. Other 
than Ihese two identifications, Ihe lead findings are nol discussed in this seclion. 
The discussion does, however, refer Ihe reader to Figure B-7 and Table C-10. 
Figure B-7 does not include r presenlalion of lead dala, and ihedala showing the 
lead detec lion or exceedance are nol included in Table C -10. Furlher discussion 
and analysis in the CAP is required. 

Reapoiiae to Comment 2: Seclion 2.4.3.4 has been revised lo refer the reader to Figure 9 
(previous Dr^fl CAP Figure 16) instead of Figure B-7 ^nd discuss bolh tolal and dissolved le^d 
concenlrahons in groundwater and seep samples. Table C- 10 includes all Ihe leaddala for 

groundwater and surface waler through ihe Second Quarler 2005 and Figure 9 (previous Draft 
CAP Figure 1 6) shows results for parameters ih^l exceeded cleanup levels, including lead. 
Dissolved lead has not been delected i n gi'oundwaler or seep water samples. Tolal lead 
concenlralions in seep samples have ranged between 6.4 and 16 |.Lg/L at 6I0SF*02 and 2.4 and 
18 jig/Lal 610SP01; Ihough theduphcale and control laboratory duplicate samples resuhs were 
9.7 and 300 |.Lg/L,respeclively [Table C-lOj. At therequesi of DTSC, unfillered seep samples 
were collected for use in ecological risk comparisons. However, because Ihe saltwater 
ecological criteria used in Ihe CAP from the B^sin Plan are expressed in teims of dissolved 
concentrations, rather Ih^n total concentrations, it is more appropriate to compare the dissolved 
concentrahons to Ihe Saltwater Ecological Prolechon Zone cleanup levels in Ihe CAP lo assess 
the potential for water quality impacts for ecological receptors. 

Commtnt 3: Organic Compounds in Guitindmiler. 

Section 2.4.4 (Groundwater Impact Summary, Organic Compoundsl describes 
that TPHg, ethylbenzene, toluene, and xylenes have been reported, pnmarily in 
the northwestern comer of the study area where they were present pnor to the 
Commissary Seeps Interim Source Removal. There are no data for these 
chemicals, pnor to the Commissary Seeps Interim Source Removal, presented in 
Appendix C of Ihe CAP. The giound water data collected by the Army in this area 
of the Presidio, which would include d^la from before the Commissary Seeps 
Interim Source Removal should be included in Ihe dat^ presenlalion in this CAP. 
These d^la would include data from wells EBPPOl, EBPPOIA, EBPP02, EBPP03, 
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EEPPCBA, EBPP04, EBPTOS. EEPP05A, EBPP06, and EBPP06A. In addition, 
Seclion 2AA indicates Ihat the detections and concenlrations of ihese compounds 
have decreased over lime. The basis for ihis assertion should bedescnbed^ since 
this trend is not appaient from data presented m Append! sC. 

Response to Comment 3: 

The following tei'it has been ^dded toSechon 2.4.4: 

'To comply with the RWQCB Older Number 96-070, the Army conducted a Petroleum 
Hydrocarbon Bioassay and Point of Compliance Concentr^h on Determination Study in ihis area 
in 1997 which included the installation and sampling of a series of small -diameter microwells 
using direct-push dn Ding methodologies (microwells EBPPOl through EBPP6A, Figure 3). 
Groundwater samples collected from the microwells in M^rch 1 997 did not contain detectable 
levels of TPHgand BTEX (IT. 1997b). 

In mid -November 1999. the Trust became aware that groundwater seeps in the southwest comer 
of the newCrissy Field hdal marsh (610SPOI and 6I0SP02|, contained detectable concentrations 
of TPHg (Figure 3|. Throughout 2000, the Trust conducted a series of investigahons to identify 
and delineate the source of TPHg in the seeps includmg monthly samphngof the seeps (Table C- 
7). The Trust also collected shallow groundwater grab samples withm Mason Street and near the 
seep locations using direct-push dnlhngand HydroPunch^^^ sampling methods. As documented 
in the Trust's C^minihsiirv S^epi Inl^rim Sinirie R^moviif Adrcn Plan (Trust, 2000), TPHg in the 
seep samples ranged up to 810 [ig/Land shallow groundwater TPHg concentrations up to 
3,400 |ig/L before removal was conducted. Soil in themajonty of this area was excavated as 
part of the Commissary Seeps Interim Soume Removal Action (Figure 3) conducted m 200 L 
Since removal was conducted, the highest TPHg concentration detected m seep samples has been 
240 i-Lg/L and the highest concentration detected in monitonng wells upgradient of the seeps 
(6I0GWI0I through 6I0GWI03) has been 430 jig/L." 

Trust, 2000. Commissary Seeps Interim Source Reniavai Action Plan. October. 

Coniment 4: Ai-setiic in groundwater. 

The discussion of the arsenic m groundwater observations indicates thai it is 
believed that the elevated dissolved arsenic in groundwater is due to the 

subsurface geochemical conditions related to the histoncal and cuirent tidal marsh 
and the degradation of historical i>elroleum releases. These two different 
hypotheses for the explanation of the dissolved arsenic should be explored by 
companson with exishngdata from other Piesidio locations. For example, arsenic 
data from other Presidio petroleum sites should be reviewed to see if elevated 
dissolved arsenic has an association with I) petroleum release sites, 2| petroleum 
release locations near Cnssy Marsh, or 3) the site's proximity to Crissy Marsh 
regai"dless of past petroleum releases. A iireliminaty review of groundwater data 
from the Building 1349 petroleum site [not located near Crissy Marsh j, indicates 
that dissolved arsenic is elevated in the wells located in the area of past petroleum 
releases and not at the non-peholeum impacted well locations and as is discussed 
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in the Rcvhed F^iisrbiUfy Sf/idy, Main Irisliifliilinn Si!^s, this ^^sociation has 
already been shown and descnbed urrhe Building 1065 sile. The CAP should 
more Ihoroiighlv explore Ihe existing Presidio data on Ihis subject and avoid 
suggesting hyj'kollieses which are no! supporled by thedala. 

Reapoiiae to Comment 4: TheTmsl hasperfonned a detailed review of arsenic data in 
ground walei at theCommissary/PXSludy Area and olher Presidio siles. Please refer lo 
Atlachmenl A- 1 for this analysis. The following are conclusions from Ihe analysis: 

• The dissolved arsenic and redox gioundwaler data collecled at the Commissary/PX 
Study Area indicate ihal reducing conditions are present in areas with former 
pelrolenm releases. The elevaled dissolved arsenic concentrations above the cleanup 
level of 10 Mg^L in the vicinity of the Commissary Seeps Interim Source Removal 
Area are likely ihe resull of reducing condilions in Ihe area. 

■ Reducing conditions are alsoappareni at olher pelrolenm -re lease siles al Ihe Presidio, 
including the Building 1065 Area, Building 1349 Area, and Building 207/23 1 Area. 

• There does not appear to be a relationship between chlonde levels and dissolved 
arsenic in groundwater al the Commissary/PX Study Area nor other neighboring sites 
near the Bay. 

■ Dissolved arsenic concentrations are expected to decrease (when reducing conditions 
are caused by jietroleum) after Ihe petroleum in soil is remediated and groundwater 

retunis to ambient condihons. 

In light of the above considerations, Ihe Tru si continues lo believe that it is appropriate lo 
monitor the effecis of source removal al Ihe Commissary/PX Study Area. Therefore, ihe Final 
CAP does not contain an evaluation of active groundwater remediation allernalives lo address 
arsenic, but includes Groundwater and Surface Waler Monilonng as pari of ihe soil correclive 
aclion remedy. 

Comment 5: /" i'tl/i Iicdlrnenl. 

All of the ^'fj siln treatment technologies considered in the CAP nlilize oxidizers or 
the inh'oduction of oxygen into ihe subsurface environment. The effect that this 
trealmenl might have on the elevaled levels of dissolve arsenic in ihe gi oundwaler 
should be discussed. If il isdelermmed lhal Ihe use of one or more of these 
trealmenl lechnologies wonid have a positive effect on ihe levels of dissolved 
arsenic in Ihe groundwater, then Ihis should be inckided in ihe evaluation and 
selection of soil remedies at the site. 

Response to Comment 5: Section 4.4.3 of Ihe CAP text has been revised to discuss how In 
i!lti oxidizing irealmenis would create conditions thai would be more oxidizing ihan thecurrenl 
conditions, which would be favorable for decreasing the concentrations of dissolved arsenic in 
groundwater. The following texl has been added to Section 4.4.3: 
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"As discussed above m Section 2.4.4, reducing conditions i n gi'oundwaler al Pi'esidio petroleum 
sites ire assocmled ^^ith elevated dissolved arsenic concentrations. Thus, the addition of 
oxidizing iw jrV^i treatments should re^ull in less reducing condilions, which would be favorable 
for decreasing the concentt-ations of soluble arsenic m gioundwater and surface water seeps." 

Comment 6: Conjiniiol\on Sampl'mg — Soil. 

The frequency of confirmation sampling proposed for the Accessible Soil Unils is 
significantly less than ihe frequency of sampling thai was proposed and used for 
the adjacent, similar jietroleum ei'icavations at Ihe Commissary Seep Interim 
Source Removal and Ihe Building 637 CAP. This CAP proposes ihalconfirmahon 
samples be collected every 50 feel along the excavation side^^alls and ouce per 
eveiT2^CMD square feet of excavation bottom. The previous petroleum sites in this 
area of Cnssv Field collected confirmation sampling every 25 feet of excavation 
sidewall and once per eveiy 625 square feet of excavation bottom. The CAP does 
not provide any basis for the reduction of the confirmation sampling frequency 
from what has been used m the past, and the frequency of confirmation sauipling 
should not be reduced. 

Response to Comment 6: Confirmation sampling for removals at the Presidio have used 
confinnation sampling frequencies based on the general size of the excavations. For ei'iample, 
for Landfill 4, a 50- by 50-foot samphnggrid was used with one bottom sample collected per 
eveiy 2^00 square feet of excavation area and sidewall samples collected every 50 feet. Lajidfill 
4 had an estimated surface area of 58,500 square feet. Given the anticipated area of the 
excavations at theCommissary/PX Area, confirmahon samples will be collected every 25 feet of 
excavation sidewall and once I'lei every 625 square feet of ei'icavation bottom. For areas outside 
of the 150-foot Crissy Field Marsh buffer zone, if an individual excavation becomes 
considerably larger than anticipated [greater than 50,000 square feet), the sampling frequency 
will be changed to 50 feet of excavation sidewall and once per evei"v 2^CMD square feet of 
excavation bottom. For each excavation, a minimum of one bottom and four sidewall 
confinnation samples wiU be collected. Section 5.2 of the CAP has been modified to reflect 
these changes. 

Comment 7: Grouiidwistei- and Siiifac^ Water Mariitonng. 

The proposed groundwater monitoring remedy selected to address the dissolved 
arsenic exceedances should be expanded to collect data which will provide greater 
understanding of the problem and provide a basis for detennining that the 
groundwater condihons are improving. For ciample, collection of Oxidation 
Reduchon Potential (ORP)datais proposed for pait of the monitoring program, 
but as descnbed in the Tmst's Revised FeiisrbiUlv Sliidv, Main Inslalfalrcn Sties 
ORP IS difficult to accurately measure in the field and does not provide a reliable 
indicator of redox stale. The monitonng should include all of the specific redox 
couples that are relevant to the understanding of the arsenic llfA' redox couple 
and the overall groundwater redox conditions. In addition, the monitonng should 
be based on a thorough review of the nearly two years of data that have already 
been collected bv the Tnjst from wells in this area. Do these data indicate that the 
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arsenic levels have begun to dec line in the two years since the petroleum 
conlaminaled soil was removed? If Ihevdoiiot, what evidence suggeslsrhal such 
a Irend would begjn now or be shown by addilional monitoniig alone. 

Response to Comment 7: TheTmst has performed a detailed retiew of arsenic data in 

groundwateiat theCommissary/PXSludy Area and olhei" Presidio sites. Please refeito 
Attachment A- 1 for this analysis. The analysis shows ihat arsenic c oncenlrati on s have begun to 
dechneat the majority of locations near the Commissary seeps. Dissolved arsenic concenh"ation5 
are expected to decrease (when reducing conditions are caused by petroleum) after the petroleum 
in soil IS remediated and gioundwaler returns lo ambient conditions. 

Seclion 5.5 of the Final CAP presents the revised Phase 1 groundwater m on ilorlng program that 
willbeimj'klemented under this CAP. Groundwater and surface water samples from monitoring 
wells and seep locations m ihe vicinity of the Commissary Seeps and Building 610 will be 
analyzed for arsenic and relaled conshtuenls on a quarterly basis to assess whelher arsenic 
concentrations in wells and seep samples at the site show trends over time and further evaluate 
the relationship between arsenic concentrations, TPH concentrations. Bay Mud, or other factors 
that affect redox condihons and therefore, the solubility of arsenic in groundwater. Samples 
collected will be analyzed for the following parameters: 

■ Dissolved arsenic, iron, manganese, and aluminum (EPA 6010-6020) 

• Total arsenic, iron, manganese, and aluminum (EPA 6010-6020), at seep locations 
only 

■ General chemistry parameters: alkalinity (total), bicarbonate, carbonate, chloride, 
fluoride, nitrate as N, and nitrite as N, and sulfate (by various analytical methods) 

■ Sulfide (EPA 376.2/SW9030) 

" Total dissolved sohds lEPA 160.1) 

" Total Organic Carbon (TOC) (SW 9060) 

• Field parameters including dissolved oxygen (DO), specific conductance, and pH. 

Comment 8: Iiiipiemenfalioit Schedule. 

This discussion of the proposed implementation schedule should be expanded to 

include a timeframe for the preparation and submittal of the Accessible Area and 
the Less Accessible Work Plans. 

Response to Comment 8: Section 5.1 provides the updated CAP implementation schedule 
milestones pursuant to Task I of the RWQCB Older. In addition, the text has been revised to 
state ^The Phase I CAP Implementation Work Plan for the selected alternative will be submitted 
within two months following regulatory approval of the Final CAP. The Phase 2 CAP 
Implementation Work Plan will be prepared withm 6 months of a determination concerning the 
Cnssy Field Marsh expansion or submitted no later than I September 2008." 
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CoQimpnl •>: Section 2AA Groundwater Impact Summary, page 19 

This section refei5 Ihe reader to a web page found al UR.L 
http:/^w w w.ec ou sa .nel^lo >;ic s/chc B . shm L I . Arrempts made to access ihis vnsb sile 
on AUgU5l:3. and August 24-, 2004 were unsuccebsfuL The web sile address or 
reference should be updated lo provide a usable lesource. 

Response lo Comment 9: The URL has been revised in the test to 

h[lp:/^w\s'w .ec Q u sa. net/toxics/c he 13 . shtni I 

Comment Ifli Section 2.4.4 Groundwater Impact Summary, page 20 

The diicuifiion regarding the g]"ound\^aler detections of chloroform indicates that 
chlorofoni] is frequently detected in low concentrations in the Trust's 
groundwater monilonng program Source Water Blanks. It appears that this is 
intended to ^ugge^t that the groundwater detections may be related to source 
water contamination. Data from both the Commisiarv SI and Groundwater 
Monitoring Program have gone through data vaLdation and review. Those data 
which were suspecldue to blank contamination or for other reai^ons were 
quaLfied. Any additional suggestion of da I a problems should be suppoiled bv 
additional diita analysis, otherwise the data should be considered vaLd as 
presented. 

Response to Comment 10: Section 2.4.4 has been revised. The statement "Chloroform is also 
frequently delected at low concentrations in the source water blank quality control samples of the 
Presidio-wide Quarterly Groundwater Monitoring Program (Tread well & Rollo» Inc. 2004a)"' 
was not intended to suggest that chloroform detections were associated with source blank 
contamination and has been deleted. The following sentence has been added; ''Chloroform 
detections al [his and other sites at the Presidio (Building 1065, Building 207/231, Battery Howe 
Wagner, Direclorate of Engineering and Housing) have generally ranged fromO.OS to 19 jJg/L, 
well below thechloioform cleanup level of SO |ig/L." 

Comment 111 Section 3.2.3 Soli COCs, page 23 

This section indicates thai [here were metals detected above the cleanup levels, 
but they were not associated with Motor Pool releases and [herefore were not 
retained as sile COCs. As noted in Comment #1, lead was delected in the soil al 
location &00GWI06, as were PAHs. PAHs were retained as site COCs. There are 
no data presented which might ^ugge^t that lead and PAH^ were nol related at this 
location. Lead should be retained as a COC. 

Response to Comment 11: Section 3.2.3 has been revised lo include metals detected in soil 
above cleanup levels as COCs. The tex[has been modified as follows: 

"As discussed in Section 2.4.1.5, tiie 31 concluded that elevated metal concentrations were not 
associated with Motor Pool releases, bu[ are associated with the shallow fill material present 
beneath the Study Area. However, potennal risk associated with these metals must be managed; 
therefore, cadmium, chromium, copper, lead, nickel, and zinc are also retained as soil COCs for 
theCommissary/PX Study Area." 
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Comment 12: Seclion4.1 Identification and Screening of Potenlial Soil Remedial! on 
Technologies, 3. Cos! Effectiveness, page 2S 

This seclion indicates that ground water remedial technologies or groundwaler 
remedial ^Iteniatives were not deemed w^n anted for this CAP, and Ihat this 
decision is fuilher explained in Section 3.5. There is no Seclion 3.5 included in 
this version of IheCAP, and we ^^ere unable lo locale ihis furlher explanation 
elsewhere in the document. If a review of Ihe 2 years of existing data (see 
Comment #7) suggesis thai ihe current groundwater condi lions and dissolved 
arsenic levels are not reluming lo nonnal, and ihere has been no groundwaler 
remedial technologies or alternahves consideralion in IheCAP, Ihen a 
groundwater remedial allernalive evaluation would be needed (in a separale 
documentj. Creahng a separale, extra documenl would not be lime or funding 
efficienl. This evaluation should be included in IheCAP. 



Response to Comment 12: The text of Section 4.1 has been revised lo reference Ihe reader to 
Section 3.3. 

TheTmsl hasperfonned a detailed review of arsenic data in groundwater al the Com mis sary/PX 
Study Area. Please refer to Allachmeni A-l for Ihis analysis. Based on the analvsis, the Trust 
continues to beheve that it is appropriale lo monitor Ihe effects of source removal at the 
Commissary/PX Study Area. Therefore, Ihe Final CAP does nol contain an evaluation of active 
groundwaler reniedi ah on alternatives lo address arsenic. 

Arsenic concenh"alions are well below Ihe Saltwaler Ecological FVolection Zone cleanup level of 
36 p.g/L and, therefore, dissolved arsenic in groundwater does nol pose a significani risk lo 
ecological receptors in iheCrissy Field Marsh. Although concenlrations are intermittenlly above 
the drinking water cleanup levels, il is highly unlikelv thai water from ihe seeps and nearby 
groundwater will ever be used for drinking waler. The Tiiist believes thai il is inappropriate to 
consider groundwater remedialion aliernatives lo address arsenic becausef 1) the limited area of 
affected groundwaler poses no unacce]"Hable risk lo curreni receptors that would require an 
action, (2) il is extremely unlikely that this area of affecled water adjacent loCrissy Field Marsh 
will ever be used for drinking water, and (3) remediation of peholeum likelv will result in 
dissolved arsenic concentrahons lo decrease below the drinking water cleanup level. 

Under the selected corrective action for Ihe soil RUs, Phase I groundwater monitoring will be 
conducted until implementation of Ihe Phase 2 conective achon. In Ihe Phase 2 CAP 
[mplem entail on Work Plan, Ihe arsenic and other groundwater data will be reviewed to assess 
the need for fuilher monitoring. Under Phase 1 CAP implementation, an LUC to restrict use of 
groundwater in the area for drinking water purposes will be implemented. The LUC will be 
retained for long-term management of groundwaler, if necessary, until chemical concenlrations 
ingroundwater are below dnnking water cleanup levels. 



December 2005 A-20 



Comment 13: Seclion4.1 Identification and Screening of Potential Soil Remediation 
Technologies, Ex Situ Soil Treatment, p^ge30 

The CAP states tlial ex siln treatmeni was nol retained for furtlier evaluation 
because il would not be desirable in Ihis highly used area. This assumes thai Ihe 
ex sriii ireatment i s performed on sile. Options for excavation with off sile 
treatmeni pnor to disposal should be considered and compared lo tlie current 
prefeired allernalive of excavation and landfill disposal without Ireatment. 

Response to Comment 13: To address this comment, the following texl has been added lo the 

subsechon on E\ Sriti Soil Treatment, Section 4.1 .5: 

"Under current disposal market conditions in California, treating Class [[ soil to meet Class III 

acceptance criteria, whether performed onsile or offsite, is not cost effechve. The difference 
between Ihe unit rale disposal costs for Class II soil (t35/ton) and Class III soil (S24/ton) is 
appro'iimately S9/lon. The cost for treating soil to meet Class HI acceptance criteria (either 
onsite or offsite J is likely much greater than t9/ton. Ex siln treatment would onlv address TPH 
and PAHs. Low -level metals in the soil would remain, resulting in a need to perform sampling 
and analysis, including leaching teshng, for disposal purposes. Even after treatment for TPH and 
PAHs, the soil may not qualify for Class III disposal because of metals present in the soil. This 
addihonal sampling and analysis ^^onld also add to the cost of the ex i'tUi treatment option. 
Other disadvantages for on-site and off-site treatment are discussed below. 

Ex-situ Oit-Sife Soil Treafmeitl Prior Ic Disfiosal Oj]-Ssle. There are numerous logistical reasons 
why on-site treatment is not desirable. Construction and operation of high -profile ex stiu soil 
treatment units is undesirable m this public, highly used and visited area. Stockpiling and 
treating affected soll^vould cause nuisance issues (^visual impact, odors) and utilize needed 
parking areas. 

Ex-siUt Ojj-S\le Soif Trealmeiif Pitoi- U> Disfiosat. There are a limited number of facilities that 
will treat petroleum -affected soil prior to disposal as Class III waste. Tran spoliation to such 
fecilihes would increase costs by an additional $25 or more per ton. Treatment costs at off-site 
fecilihes also are very higli. For example, Envirogi'een Recycling located in Vancouver, Canada 
would treat and recycle the treated soil for other industrial uses at acost of S65 toSE5 per Ion, 
not including transportation costs. Transportation and treatment costs would be much greater 
than the additional SWion to simply dispose the soil at a Class [[ facility. 

For these reasons, ex sUn treatment piior to off-site disposal is not retained for further 
consideration." 

Comment 14: Section 4.1 Identification and Screening of Potential Soil Remediation 

Technologies, Excavation and Off -Site Disposal (supplemented by oxygen 
releasing product, if necessaiy), page 30 

The description of this technology (excavation) indicates that if the deeper 
contamination can not be reached with Ihe excavation technologies then ORC<a 
could be placed in Ihe excavation. In order to fully evaluate Ihis technology at this 
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site, a comparison of Ihe excavation depths thai m^y be reached with the 
considered equipment should be m^de lo the depths where contamination has 
been observed. If contamination is expecled below the reach of Ihe excavalion 
technology, based on this comparison, llien ihe specific details regarding the 
placemeni of ORC© should be provided. As discussed in Comment #5, Ihe 
potenlial of ORG'S, or other oxidizing agents, loimpaci ihe elevated dissolved 
arsenic levels should be considered and discussed. 

Response to Comment 14: The text in Section 4. 1.6 has been revised as follows to address this 
commeni: "Excavalion is a praclical source conlrol measure Ihat ^^OLlld be apphcable lo the 
condihons at the Comniissary/PX Study Area siles. Conventional excavation lechnologies [e.g. 
excavalors, backhoes, elc)can remove soil conlammahon to a depth of approximalely 15 feel bgs 
withoLiI shoring. Fifteen feel bgs is beyond ihe maximum an lie i paled deplh of conlami nation at 
each soil RU including any smear zone con lamination. The majonty of Ihe conlammation is 
located in ihe upper 5 feet of the subsurface. In addilion, the presence of Bay Mud at 
approximately 7 lo 8 feel bgs in Ihe norlheni portion of ihe Study Area limils the depths to which 
conlaminanis mighl have migraled. Wood, asphall, concrete and vegelative waste are nol 
thoLighl lobe present in sufficient volumes at each soil RU to make recycling practicable. Off- 
site disposal moves pelroleiim -affected soil from ilsciirrenl localion lo an approved off-site 
disposal facilily. As staled above, it is anticipated thai conventional excavalion lechnologies 
would be able to remove smear zone conlammation. However, in Ihe unhkely event that 
excavalion lechnologies could not completely remove ihe deeper pelroleum conlamination, 
oxygen releasing produci (e.g. ORC^ could be placed in Ihe excavation area lo complele the 
remediation of any remaining contamination. This produci is selecled over the other in situ 
technologies described above in Seclion4.1.4 because it can be easily spread or applied in an 
open excavalion wilhout the use of specialized equipmeni, injeclion wells, or piping required by 
olher j?f i!lii lechnologies. A detailed oulline of Ihe potenlial aj'iplicalion of an oxygen releasing 
produci in combinalion wilh excavalion would be presented in Ihe CAP Implementalion Work 
Plans [Sechon 5.0)." 

Please also see Ihe Response to Commeni #5. 



Comment 15: Secli on 4.4.3 Allernalive3 -In Sitii Soil Remedialion (Less Accessible Unils), 
page 33 

This discussion indicales that in .uln soil remediation is not considered for the 
Accessible Units because of ihe "large number of cosl-prohibitive borings" Ihat 
would be required. The reason why this would becosi prohibitive is not clear. At 
the adjacent Building 637 Site, the Tru si injected ORCe into Ihe subsurface using 
direct push technology and it appeared Ihat due lo Ihe shallow nalure of 
conlaminalion in this area thai ihis method of application was cost effechve. It 
would be helpful loj'irovide some supporl for the slalement thai ihecosi of Ihe 
borings for trealmeni applicahon would be cost prohibi live. 
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Response to Comment 15: The following information ha^ been added To Section 4.1^ of 
tlieCAP: 

'Tlie volume of soil requiring Ireatment in bolh the shallow and deep zones of the Accessible 
Locahoiis IS apj'iroxim^lely 12,000 yd , assuming the inlerprelation of affected soil shown on 
Figures I7A ^nd ISA [Scen^no I - Lesser Impact Scenano). The range of TPHgconcenlrahons 

exceeding cleanup levels in shallow soil (0-3 feel bgsj is 30 Io520mg/kg; for TPHd is ISO lo 
1.400 mg/kg; and forTPHfois 170 to 7,900 mg/kg (Figure II). The range of TPHg 
concenlrations exceeding cleanup levels in deep soil (3 to 10 feel bgs)is 1,100 lo 2,600 mg/kg 
forTPHdis230lo 1 ,500 mg/kg; and forTPHfois 150 to 1,800 mg/kg [Figure 12). 

For Ihe purposes of calcnialingihe amouni of ORC-Advanced^^^ needed for soil Ireahnent, an 
average concenh"ali on of TPHg, TPHd, and TPHfo for the entire h'eatment ^rea needs lobe 
eslimated. Based on the ^v^ihble d^l^, ^n average concentr^li on of 70 mg/kg TPHg, 100 mg/kg 
TPHd, and 1,100 mg/kg TPHfo, for an overall average of 1,270 nig/kg of lotal TPH was 
assumed. Using ihe proprietary software provided by a manufacturer of oxygen release 
compound (ORG -Advanced^ "by Regenesis, Inc. [Regenesis, 20O4]j, Ihe calculated quantily 
of ORG required lo treat 1 2,030 yd of soil with an average concentrah on of 1,270 mg/kg TPH is 
863,628 pounds at acosi of $8 per pound or a lotal malenalscosi of S6, 909,026 (plus California 
sales tax and shipping). Thecosi of applying Ihe ORC, whether by means of excavation, mixing 
with a pugmill, and backfilling or direcl injeclion via soil bonngs; conslruclion management 
reporlmg, and so forlh, would be in addition to Ihiscosl. If the area of impact is g'eater than Ihat 
shown on Figures I7A and ISA (i.e., similar to Ihat shown on Figures I7B and I SB), the costs 
would be considerably higher. Glearly, Ihis appioach is infeasible for a variety of reasons, most 
importantly excessive cost. The vendor contacted concurs wilh this assessment and does not 
recommend using this product to ireat gross soil conlami nation. Therefore, in siln ireatment 
technologies are nol retained for the Accessible Localions as a single remediation option." 



Comment 16: Secli on 4.4.3 Allernalive3 -In Situ Soil Remedial! on (Less Accessible Units), 
page 33 

This discussion indicales Ihat throngh ihe use of ihe bi oven hng/bio sparging, tn 
sriii treatment con Id be implemented praclically dunng the occupancy of Bnilding 
610. In spile of ihis difference from ihe other in silu technologes (which are 
described as nol practicable lo implement during building occupancy), ihe 
implementah on of this lechnology is notconsidered foi immediate application, 
but, asindicaled in Table D^ is implemenled following five years of Land Use 
Controls and moniloring. Immediale implementalion of Ihis alternative should be 
evaluated and considered as a way lo quickly and ftilly resolve ihe sile issues and 
rednce overall projecl cosls. 

Response lo Comment 16: Regaidless of implementation time, bioventing/biosparging was 

nol Ihe most cost effecnve hi silu allernalive evaluated in ihe CAP. Addihonally, due lo 
nncerlainties regarding Ihe expansion of iheCrissy Field Marsh into ihe area of Buikiing6lOand 
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the future status of Ihe building, the remedy selected in IheCAP for Building 610 has been 
revised to a combination of three allernalives, as fo]lo^^s; 

■ No Marsh Expansion (Selected Allernative: Alternative 2, Capping antf LUd) : 
Building 610, which overhes and covers Ihe Less Accessible Locations, is planned for 
retail or recreahonal use for the foreseeable fiilure. Under this alternative, Bnilding 
610 will provide an effective cap to prevent exposure to PAHs in soil underneath the 
building and the LUC will limit use of the property' to recreational uses. In addition, 
as outlined in Appendix E, an evaluation of potential vapor inhnsion from residual 
volatile organic compounds (VOCs)in the subsurface under and around Bnilding 610 
was conducted using available soil and groundwater data. This evalnation indicates 
thai there is no significant potential for vapor intrusion into Building 610 under an 
unrestricted land use scenario (i.e., including residential, commercialAndustnal, and 
recreational uses of the building). Thus, Capping and LUC s is considered protective 
of the Less Accessible Locations undenieath Bnilding 610 if the marsh or associated 
buffer zone IS not expanded into Ihe area of the building. 

■ Marsh Expansion with Demolition of Building 610 (Selected Alternative: Alternative 

4, Excavalt'em tint! Off-Sil^ Dhi'oicil and Copjt'mg tirid LUCsY Although not 
anticipated, if the Cnssy Field Marsh were expanded into the area of Building 610 in 
the futnre and the bnildingdemohshed, excavation activities could be conducted to 
achieve the more stringent cleanup levels for saltwater protection undei this 
alternative. 

■ Marsh Expansion with Building 610 In-Place (Selected Alternative: A Item alive 3, /n 
Silu Soil R^mctiia lien iiiid LUCs) : If the marsh buffer zone were expanded into the 
area but the building remains in-]ilace, hi sil/i soil treatment could be conducted for 
contamination nnderneath the bnilding. This a Item ative provides the only cost- 
effective technology to remediate contamination underneath the building, while the 
building remains in-place. 

If the ill silu remedy is implemented for the contamiantion nnderneath Building 610, the 
technologies that will be considered for future implementation include: 1) oxygen release 
product injection, 2) bioventing/biosparging,3) ozone sparging, and 4) sodium persnlfale 
injection. Implementation lime and building occupancy will be considered when selecting Ihe 
most appropriate in silu technology at that lime. 

Comment!?: Section 4.5.1 Accessible Soil RUs,page35 

This section indicates that the recommended alternative for Accessible Soil units 
is Alternative 4 with Alternative 3 recommended as a contingency under specified 
circumstances, ll appears that the "specified ci re nm stances" that are contemplated 
are when excavation technologies are unable to excavate to the full depth of 
contamination. Alternative 3 was rejected for consideration for Accessible Soil 
units because it was considered "cost prohibitive". As noted in Comment #14, 
companson of known depths of contamination with the technical hmitations of 
the excavation equipment is needed to determine the likehhood of contingent 
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implementation of Alternative 3. Furthermore, l^e selection of an Alternative that 
is de^ribed as "cost prohibitive" should be better described and justified. 

Response to Comment 17: See Response lo Comment #14 regarding ihe use of oxygen 
releasing produci wilhin excavations. 

It IS also noled Ihat the selected alteniative for the Accessible Locations, described in 
Seclion 4.5.1, has been revised in Ihe Final CAP. The following lext is now included in 
Secli on 4.5.1: 

'The selecled allernative for the Accessible Locahons is Allemalive4, Excavation and Ojj-Sile 
Dhfiosal, Cappmf! and LUCs. and Gfoitndwalei Moiuloitng. This allernalive represenis Ihe best 
balance between costs, uncertainly concerning future land uses, and uncertainty related to Ihe 
extern and volume of con lamination (including PAHs) in soil at this site. Although Allernalive 4 
does not contain trealment as a principal element, the allenialive is proteclive of human heallh, 
safety, and Ihe environment; ihe phased excavalion will minimize disturbance of culturallv 
sensitive aitifacis pole nil a My present in Ihe subsurface and will be implemented nsing methods 
that comply with regulations; and it is the most cost effective aj'iproach to meet the RAOs. This 
alternative provides for the c leanup and long-tenn management of TPH-, BTEX-, PAH-, and 
metal-contaminated soil. In addihon, Allernalive 4 offers flexibility with respect to Ihe future 
expansion of the Cnssy Field Marsh and minimizes costs associated with excavation of soil by 
implementing an LUC until a determination is made by the Trust and NPS regarding whether Ihe 
Cnssy Field Marsh will be expanded into the area. Once Ihe determination is made, addihonal 
corrective action in Ihe area will be implemented lo remove soil containing COCs, as 
appropriate, lo be consistent with actual land use." 



Comment IS: Table 1 , Groundwater Elevation Summary 

The groundwater elevations for the [>ecember 1 , 2003 monitoring of locations 

6I0SP0I and 610SP02 is given as "YMhedefimtion of "Y" should be provided. 

Response to Comment 18: The'T" is a typo and has been deleted. 

Comment 19: Figure 8 Soil Remedial Units and Groundwater and Surface Water Monitoring 
Network 

This figure shows that excavation is only proposed for soil at the ends or at 
selecled locations along Pipehnes A and C and that the pipelines themselves will 
not be removed. This is not consistent with, and is less stringent than, past fuel 
line removals conducted by the Army where pipelines were removed unless 
significant obstacles were encountered. Pipeline removals perfonned under this 
CAP should not be less stringent than was required of Ihe Army during their FDS 
removal work. 
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Response to Comment 19: To address This comment, the following text has been ^dded lo 
Secli on 5.1.2: 

'The Fuel Distribution System Closure Report (IT, 1999), index m^p indicates thai Pii>e]ine A 
has been removed and Sheet CF^ of that report documents that PipehiieC has also been 
removed. However, if portions of ihe pipelines are found during soil excavation activilies, the 
pipelines will be removed andconfirmalion samples will be collecled as outlined in ihe Phase 2 
CAP Implemenlation Work Plan " 

Comment 20: Appendix D, Table D-3 Less Accessible Soil Remedialion Units, AUernalive 3: 
Estimaled Costs for In Silu Soil Remedialion - Oxygen Release Pi'oduct Injection 
although the overall cosi for ORG© injection is similar to Ihe injection costs 
eslimated in Ihe Building 637 CAP, several of ihe details appear to be in error and 
should be reviewed. For example, it does nol appear to be necessary locore a 12 
inch diameter hole in order to insert a 2 inch diameler injection probe and it does 
not appear coiTect thai Ihe deeper boring are less expensive than Ihe shallow 
bonngs. Furthermore, the time period assumed necessaiT to perform 40 ORCe 
injections appears lo be excessive and resnils in an overestimalion of conslruchon 
observation costs. For Ihe ORC« injection performed by Ihe Trust at the Building 
637 site, Ihe Trust averaged 24 injection bonngs per day [with a range of 23 to 25 
borings perday). Based on this rate, it appears excessive to estimate that 40 
injection borings will take 2.5 weeks to complete at the commissary. 

Response to Comment 20: The 12-inch diameter concrete core was used to allow for 
addihonal room that would be needed for later confirmation sampling or injection bonng access 
to avoid more than one round of conng. The cost esh mate has been restructured based on a day 
rale for application (300 feet ofdrillingper day) and pounds per foot cost of oxygen releasing 
product. 
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Comments Mark Youn^kin Community Co-Chair 

Presidio of San Francisco 
Restoration Advisory Board <RAB) 
San Francisco, California 
October 2004 

Thank you for (lie opporlunity loieview llie subject doc umeiil. Tins area is an i mporlanr site at 
the Presidio and we are pleased ih^l Ihe sHe has received close ^ttenhon. We wanl lo lake Ihis 
moment to also express our apj'irecjaljon for tlie diligeiilefforls of llie Presidio Trust and ihe 
Regional Waler Qiialily Control Board to inveshgale the site Ihoroughly and determine several 
reasonable remedies. 

h] genera], the Presidio Restoration Advisory Board is in agreement with Ihe analysis and 
proposed remedy for Die sile. We do have comments for the record thai we hope will nol impede 
progress for the Commissary cleanup. 

Comment 1: The site has been sampled extensively. We appreciate Ihis effort and would 
welcome a breakdown of the cost of individual rounds of sampling. Despite ihe extensive 
samphngihe depichon of subsurface contamination in various figures, does nol appear 
geologically realistic. We expect that the actual shai^es of excavation will be much different and 
possibly much larger. Isn't it worth having Ihe remediation contractors develop realistic 
estimates of Ihe soil volumes so that these volumes are not largely underestimated? 

Response to Comment 1: As noted in the comment, extensive samj'iling has been performed 
at Ihe Commissaiy/PX Study Area to dehneate impacted soil volumes. The Site investigation 
ISI) samphug costs were approximately SI mi Mi on, exclusive of Trust, NFS, and regulatory 
oversight. The depiction of subsurface contamination represents an interpretation between 
existing data using our understanding of potential sources of releases and our expectations 
regaiding the movement of these releases in the subsurface. We recognize that the Draft CAP 
presented an estimate of contaminated soil volumes and associated soil excavation costs based 
on saiuple data with cleanup level exceedances, which could be biased low. The remediation 
cost estimates in the Draft CAP included a 20% contingency; however, this contingency may not 
fully address all soil above the cleanup levels. 

In response to this comment, the Final CAP has been updated to dej'iict two interpretations of soil 
RUs; Scenario I (Lesser Impact Scenarioj and Scenario II (Greater Impact Scenano). 
Section 3.3 descnbes Ihe two interpretations of soil RUs. Cost esh mates have also been 
developed for both scenarios. In addition, as discussed in the introductory section to this 
Response to Comments, to account for the uncertainty related to the actual volume of 
contaminated soil at the site, the Trust has revised the remedy selected in the CAP and plans to 
implement remediation in two phases. 

Comment 2: We have raised thequeshon of whether the timing for cleanup at the site is 
appropriate given the opportunity to expand theCrissy marsh m the direction of Ihe Commissary. 

We understand that the remediation program feels the need to move ahead without waiting for 
results of the marsh expansion study. If the Ti"ust proceeds with cleanup and then decides to 
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expand the marsh in thi^ direction. The site will be "double excat'aled." We wish Ih^t the Trust 
would consider the cost of double ei'icavating ihe sile. We estimate ihis cost lobe ^pproi'iiiniitely 
S750,OOO. To arrive al this cos), we used tlie disposal volume of 20,242 cubic v^irds. We u^ed 
$\5 per cubic yard for clean back fill. This is anestimale achieved by halving the cost of $30 for 
clean lop soil from allemalive #1 in the subject document. We ^Iso eslimated ^n increase in 50% 
volume of excavation given the odd shapes that have been depicted m the document, Iconiment 
#1). In addition, if ihe sile were to become p^rt of the marsh e^p^nsion projecl, ^n addihonal 
S250,OOOwouldbereqnii-edloexc^v^lelhe back-filled area. Is il worlh $750,000 to gel ihis site 
cleaned up quickly, knowing that il might be re-excavated ^t a fnlure d^te? 

Response to Comment 2: TheTnisI acknowledges the RAB's concerns and agrees thai ihe 
uncerlainhes related to iheCrissy Field Marsh expansion and total volume of affecled soil ^1 Ihe 
site warrant condnc ling Ihe correchve ^clion at theCommissary/PX Sludy Are^ in two phases. 

Under the phased implemenlalion schedule discnssed above, remedialion of the Phase 2 Area 
will commence following decisions regarding Ihe potential expansion of theCnssy Field Marsh 
inio the Phase 2 Area. The Trust will j'lroceed with Phase 2 work no laler than the end of 2008. 

Comment 3: The RAB has been sirongly supportive of clean closnre remedies in ihe pasi and 
we remain so. We also believe Ihat it is prudeni lo discuss Ihe oppoitnnities and priorilies gained 
and lost by spending dollars on this particular sile for clean closure. If the site is lo become a 
marsh expansion site, then Ihe conlaminahon is a clear ihreal and shouM be removed. If the site 
is going lo remain a parking lot, what are the dangers associated wilh this conlaminahon to Ihe 
marsh? Could a phased approach lo removal be considered, Ihat remains cost effective? That is, 
conid conlaminalion Ihat represenis a clear Ihreal lo the marsh be removed nexl snmmer as 
planned and Ihen the remainder removed/contained when future land use has been clan fied? 

Response to Comment 3: The Tnisl concurs with Ihe approach presenled in this comment 
and currenlly plans lo perform the correc live aclion in two phases. The introdnclion seclion to 
this Response lo Comments describes ihe phased approach in moredelail. The Final CAP has 
been updated accordingly. 
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ATTACHMENT A-1 
Arsenic in Groundwater Discussion 

This Attachment provides a discussion of dissolved arsenic concenlrahons and associated trends 
in gioundwaler for the Commissary/PX Sludy Area. The informahon included in this discussion 
addresses the following com menis received on the Draft Correc live Action Plan (CAP): 

" JamesPonton, Regional WalerQiialily Control Board (RWQCB): Commenl5 3 
and 4: and 

• Brian Ul lens vang» National Park Service (NPS): General Comment and Commenis 4» 

7. and 12. 

In this Attachmenl, theCommissary/PX Sludy Area ground waler dala are evaluated to assess if 
elevaled dissolved arsenic concenlralions at the site are a result of reducing condihons caused by 
petroleum releases. Data from other sites at the Presidio are discussed, as appropriale, to support 
the analysis. Polenhal chloride interferences in the analysis of arsenic are also evalualed. Lastly, 
trends of arsenic over lime al ihe Sludy Area are presented. The data and conclusions presented 
in Ihis AltachmenI support the petroleum soume removal remedy selected in the Final CAP to 
address arsenic detections in groundwater. 

This discussion incorporates data collected through the Second Quarter 2005 groundwater 

monitoring event (Tread well &. Rollo, 2005). The groundwater data are presented in Tables A-1 
total petroleum hydrocarbon (TPH)» aisenic^ and chloride) and A-2 laddihonal oxidation- 
reduction parameters). 

General Discussion of Reducing Conditions and Dissolved Arsenic 

The relationship between reducing conditions m giound water and elevaled dissolved arsenic 
concentrations is widely recognized [Dragun, I9ES, Fetter, 1993, Saxena, et al., 2CX14, and Kirk, 
et al., 2004). Reducing conditions can mobilize naturally-occurring arsenic that is present in soil. 
Arsenic is mobilized by reductive dissolution of iron and manganese oxides/hydroxides Qn which 
it adsorbs (i.e., reduction of iron III to iron 11 and reduction of manganese IV to manganese 11) 
and the reduchon of arsenic from arsenate (arsenic V) to arsenite (arsenic III). Arsenale is more 
adsorptive on iron and manganese oxides/liydroxides Ihan is arsenite. 

When reducing conditions mobilize arsenic, elevaled dissolved arsenic would be expected lobe 
accompanied by elevated dissolved (reduced j iron (i.e., ferrous iron or iron II). Al a neutral pH, 
ferric iron (iron lllj reduces to ferrous iron [iron II) at an Eh (oxidation -reduction potential 
relalive to the standard hydrogen reference electrode) similar to that where arsenate (arsenic V) 
reduces to arsenite (arsenic III; i.e., approximately +0.1 volts for iron compared to 0.0 volts for 
arsenic). Therefore, dissolved iron measurements in groundwater provide a useful lool for 
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assessing whelhergroundttjier conditions woufd favor mobilization of naturally-occurring 
arsenic. Eh-pH diagrams for arsenic and iron are shown below. 
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Parameters ihal nan be Q&ed as indicators of changing redotL polenlial within groundwater include 

the following: 

■ Dissolved Oxygen; Low dissolved os>'gen concentradons are typicalJv associated 
with low redox potential and reducing environments. 

> Oxidalion Reduction Polential (ORP): ORP is a direct measurement of redox 
polenuaL In generj^ the lower the ORP values the more reducing the water is, 
whereas^ the greater the ORP value the more oxidizing the water. 

■ Nitrale/Ni trite: A decreasing nitrate concentrahon trend in groundwater can be 
indicative of low redox potential, microbial metabolism, and a reducing environment, 

Lncrea.singconcentrahons of nitrate are typically associated with a n sing redox 
potential. 

• Sulfate/Sultide: Decreasing concentrah on s of sulfate indicate sulfate reduction is 
taking place due to a reducing environment. Decreasing concentrations of sulfate are 
usually associated with sulfide production (i.e., sulfide is a product of sulfate 
reduction) and the repeated presence of sulfide in groundwater further confirms that 
sulfate is being reduced. 



December 2005 



A-1-: 



• Total Organic Carbon <TOC): Decreasing trends in TOC over time indicate Ih^t 
microbial melaboLsin is taking place and TOC is being consumed. 

• Dissolved Cas«s (melhane): An increasing irend in methane concentrations can be 

associated ^^lth a declining redox potenlial, and vice versa. 

• Arsenic Speciation (As III and As V): The relative ratios of Ihe I wo most common 
fonns of arsenic in groundwater (As III and AsV) is indicative of Ihe cunent redox 
slatu^ of arsenic ingioundwaten As III is (ypically found at higher cone en irati on s, 
when compared lo As V, in reducing environments. 

• Dissolved Arsenic, Iron, and Manganese: Increasing concentrations of arsenic^ 
iron» and/or manganese can be typically associaled with a decreasing redox polential. 

Decreasmgconcentrations of these metals in association with increasing sulfate 
concentrahonscan be associaled wilh an increasing redox polenliaL 

Evaluation of Redncing Conditions and Arsenic Concentralions al the 
Commissarj/PX Study Area 

Dissolved arsenic^ sulfate, nih"ale/nitrile, and dissolved oxygen have been regularly analyzed in 

groundwater samples collecled from well and seep locations Ihrouglioul the Sludv Area. 
Analyses of dissolved iron, dissolved manganese, arsenic spec iati on, dissolved gases, TOC, 
ORP, and sulfide were conducted dunng theFourlh Quarter 2CXJ4, First Quarter 2005, and/or 
Second Quarter 2CX)5 groundwater sampling evenis at theSludy Area. These data are presenled 

in Tables A-1 and A-2. 

Dissolved arsenic has been detected above the cleanup levcf of 10 micrograms per liter ([ig^Lj in 
monitoring well and seep samples collecled in the vicinity and downgi"adienl of ihe Commissary 
Seeps Inlerlm Source Removal Excavation. Monitoiing well 6I0GWI0I is localed on ihe 

southern excavation boundary where concenlrations have ranged from < 5 to 73 jig/L. 
Moniloring well 6lOGW102is located in ihe former Commissary Seeps Excavalion where 
concentralions have ranged from 6.1 to 22.1 |ig/L. Dissolved arsenic concenh"alions at 
6I0GWI03 have ranged belween4.6 to 13 |.Lg/L. Dissolved arsenic has also consistently been 
detecled at both seeps (6mSPOI and 6I0SP02) atconcentrationsiangingfrom5.9 to 23 \ig/L. 

Theelevaled dissolved arsenic concentralions in the Commissary Seeps Interim Source Removal 
Area are likely the result of reducing conditions created by the former pelroleum release, based 

on Ihe following measuremenis; 

• Elevaled dissolved iron concentrations ranging up lo 59,000 jig/L have been detected 
at these localions. 

• Elevaled dissolved manganese concentrahons of 1,100 tig/L or grealer have been 
delected at localions 610GW102, 6I0GWI03, 610SP0I, and 6I0SP02. 

• Arsenic speciation analyses (As 111 and As V) conducted on samples beginning in the 

Fourth Quarter 2004 have showed As III at concenlrations greater ihanSO^ of Ihe 
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inorganic arsenic concentration at these five locations. In general, these wells and 
seeps had higher concentrations of dissolved iron and/or manganese than ^^ells with 

less As III than As V (e.g., 600GW102, 600GWI04J. 

• Nitrate lias consistently been non-detect or detected at very low concentrations at 

these locations. 

• The lowest ORP readings have been measured at wells 610GW101. 6I0GWI02, and 
610GW103. in addition to well 600GWI0I (discnssed below). 

• The highest methane readings have been measured at wells 6I0GWI0I and 

6lOGWl02,inaddiboniowell600GWlOl [^discnssed below). 

Elsewhere in the Commissary/PX Sindy Area, groundwater thai is not affected by petroleum 
appears to maintain iron in the ferric (iron 111) oxidation state, which is oxidizing enough to 
oxidize arsenite to arsenate. The dissolved arsenic and redox data for Commissary/PX Study 
Area wells outside of the Commissary Seeps Interim Source Removal area are summarized as 
follows (based on data collected Ihrongh the Second Qnarler 2(X)5): 

• Well 6CMDGW101 is located within an area where TPHg has been consistently detected 
in groundwater (TPHg Source Area Remedial Unit) and the dissolved iron 
concentrahons have been elevated (up to 1 0,(XX) jig/L). Low concentrations of 
sulfate and nonndetect nitrate further indicate reducing groundwater conditions at this 
location. Arsenic has not been delected in this well since the First Qnarler 2003. 

• Moderate to elevated iron concentrations (ranging between 1,100 and 9,500 |Jg/Lj 
were detected in wells 600GWI02, 600GW104. 600CW107, and 600GW109 during 
the First Quarter 2005 [which is ihe only hmeiron has been reported within these 
wellsl. These wells are all in areas not affected by petroleum releases. Sulfate and 
nitrate concentrations m these wells do not suggest that reducing conditions are 
preseni in groundwater. Arsenic has not been delected above ihe cleannp level in 
these wells. Furthermore, the As III concentration was less ihan As V in wells 
600GW102 and 600GW104 during Ihe Second Qnarter 2005, further supporting the 
conclusion that reducing conditions are not present in ihese wells. 

• In the First Quarter 2005, an elevated iron concentrahon (1 l,(XX}iig/L) was measured 
at well 600GW103. The low sulfate and non-detecl nitrate concentrations in this well 
suggest reducing gi'oundwatercondihons at this location. Althougli TPH compounds 
have not been detected in this well, ihe well is downgradient of the fonner UST 603 
(which IS being addressed under ihe Former Coal Storage Bin AreaCERCLA silej. 
Grab samples collected from the UST excavation showed TPHd at 6,800 jig/L and 
TPHmo al 220 |jg/L(MACTEC. 2004). Dissolved arsenic concentrations in this well 
have been reported up to 9.7 tig/L (Third Qnarler 2003), which is below the cleanup 
leveL These slightly elevated arsenic concentrations are likely ihe result of reducing 
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conditions in The welL Low ORP and high melhane readings in ttiis well also suggest 
reduci ng c onditi ons. 

■ Samples from well 600GW105 have contained elevated iron (up to 2,600 \ig/L). This 
well is not in an area affecled by ped'oleiim releases. Siilfale and nitrate 
concentrahonsdo nol suggest thai reducing condih ons are present m groundwater at 
this location and arsenic has nol been delected. 

• Dissolved iron was not detected in the samples from well 600GWI06 and was 

detected at low coiicenlralioiis [140 \ig/Lor less) from well 600GW10g (bolh located 
in areas nol affecled by petroleum releasesj. Dissolved arsenic has never been 
delected in samples from these wells, indicating that ambient groundwaler conditions 
in the vicinity of these wells favors maintaining iron and arsenic in the oi'iidized stale. 
Addilionally, sulfate and nitrate concenlralions do not suggest that reducing 
condih ons are present i n gioundwater al ihese locahons. The As III concentration 
was less than As V during the Fourth Quarter 2004, further supporling Ihe conclusion 
that reducing condihons are nol preseni in Ihese wells. 

The redox environment at theCommissary/PX Area is illuslraled on Ihe redox diagjam from the 
Firsi and Second Quarler Groundwaler Monitoring Report (Figure A- 1 6^). This figure shows a 
more reducing environment in the area of former orcunent petroleum impacts and elevated 
arsenic concentrations in groundwater {rI the 610-wells and seeps). 

In conclusion, Ihe dissolved arsenic and redox groundwater data collected at Ihe CommissaiT/PX 
Study Area indicate that reducing conditions are present in areas with former petroleum releases. 
The elevated dissolved arsenic concentrations above the cleanup level of 10 \fg/L\n the vicinity 
of the Commissary Seeps Interim Source Removal Area are likely the result of reducing 
condihons in the area. 

Evaluation of Reducing Conditions and Arsenic Concenlralions at other Presidio Sites 

The presence of reducing conditions and elevated dissolved arsenic concentrations in the area of 
petroleum impacts is, perhaps, more pronounced al other areas of the Piesidio. Elsewhere on the 

Presidio, dissolved arsenic data have been collected from approximately 100 monitoring wells 
and at four seeps or springs [First and Second Quarier 2005 Groundwaler Monitoring Report and 
Table A-l, attached). Of ihese locations, recurring dissolved arsenic concenlralions have been 
reported greater than 10 \ig/L al the Building 1065 Area and Building 1349 Area. Recent 
detections of dissolved arsenic above 10 [jg/Lhave also occurred at the Building 207/23 1 Area. 
Other sites with dissolved arsenic cone entrah ons exceeding 10 |ig/L have been single samples 
and are inconsistent with the results for other samples from these locations and therefore, are not 
evaluated. 

At the Building 1065 Area, dissolved arsenic concentrations in samples from six monitoring 

wells (I065PZ1A. 1065PZ2A, 1065 PZ4A, I065PZ5A/I065PZ5AR. 1065MWI0I, and 
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1065MWI02) have been detected at concentrations above 10 |jg/L (ranging from II to 31 \i^/L). 
These wells are all screened within the shallow water-bearing zone wilhiii an area of petroleum 

impacls. Dissolved iron concentrations m these wells have been on the order of 5,CMX> to 
25,000 i-Lg/L [compared to less than 500 |jg/Lin other site wells | and nielhane concentrations 
have been on the order of 3,000 to 15,000 [ig/L (compared lo less Ihan 1(X) |.Lg/L for other site 
wells). The reasonls) for the reducing conditions are unclear, but may be dne to ihe fad Ihat 
these wells are partially completed in Bay Mud or fill with other organic s. At well I065MW101, 
high dissolved iron concentrations (between 4,000 and 19,000 |Jg^L) and melhane concentrations 
(10,000 to I5,(XM) |Jg^L) have also been detected, indie ah ng reducing conditions. At well 
1065MWI02, moderaleiron concentrations (150 to 550 |.Lg^L) and lower methane cone enh"alions 
(1,500 lo 2,900 MS^L) have been observed. Petroleum was not delected in Ihe samples from 
either well. 

Well 1065MW9A has historically had low concentrations of TPHg detected m gronndwaler 
samples. Dissolved iron cone enh"ali on s in this well have ranged from 3,500 to 6,100 |.Lg/Land 
methane concentrahons have been moderately high (4,700 to 9,200 jig/L), indicating that 
reducing groundwater conditions also exist at this well location. Arsenic has been delected al 
6.9 to 7.9 Mg^> polenli ally due lo reducing gioundwater conditions. 

Arsenic speciahon an a I vses conducted on samples from wells 1065PZIA, 1065 PZ2 A, 
1065PZ4A, I065PZ5A/I065PZ5AR, l065MW9A,and I065MW101 further mdicale reducing 
conditions. As 111 has been found at concenlrations greater lhan 50^ of Ihe inorganic arsenic 
concentration at these locations. In addition, nilrale concenlrations have been low or non-delect 
in ihese wells and sulfate concentrations are generally lower than other onsile wells. 

Redox diagrams (Figure A-1 1-6 for shallow groundwater and Figure A-11-7 for intermediate 
groundwater) representing an ajiproximation of Ihe redox slateof groundwater within Ihe 
Building 1065 Area appear in theFirsi and Second Quarter Ground waler Monitoring Report. 
These figures show ihal Ihe shallow water-bearing zone al Ihe Building 1065 Area is generally 
reducing, with a more reducing environment in Ihe area of petroleum impacts and elevated 
arsenic concenlrations in groundwater. In comparison, Ihe inlermediale water-bearing zone 
bears a more oxidizing en vironmen I. As discussed ear her, the reason (sj for the reducing 
conditions are unclear, and may be due to Ihe fact that the shallow wells are partially completed 
m Bay Mud or fill with other organic s. However, Ihesedata support Ihe conclusion lhal elevated 
arsenic in Ihe shallow groundwater al ihe sile is hkely Ihe result of reducing conditions and the 
petroleum impacts have likely enriched Ihe reducing environment. 

At the Building 1349 Area, dissolved arsenic concentrations exceeding 10 Mg^ (ranging from 
1 I lo 23 iig/L) are accompanied by dissolved iron concenlrations exceeding 20,000 jig/L and 
non-delect nilrale concenlrations al well I349MW100, which has consistently had high 
concenlrations of petroleum. 
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One other well, l349MW105,hashad several samples wilh dissolved arsenic concentrations 
slightly exceeding 10 |.Lg/L. Only slighlly elevated iron concenlrations have been observed in 
this welL The elevated arsenic concentred ons in well I349MW105 are likely assocmled ^^ilh 
higher pH values observed in ihe area (BBL, 2005). 

At the Building 207/23 1 Area, dissolved arsenic was analyzed for Ihe firs! time in several wells 
beginning m the Flrsl Quarler 2005. Arsenic was delected above the cleanup level (at 
concenlralionsrengiiigfi-om 14 lo32 |jg/Lj in wells 23IGW2U 23IGW22. 23IGW25, and 
231PZOI, screened in the shallo^^ weler -bearing zone. These wells ere in Ihe area of highesi 
lietroleum impacts in ihe shallow water-beenng zone and elso exhibil Ihe characlerislics of a 
reducing environment, wilh high dissolved iron (on ihe order of 10,000 to 45,000 |Jg^L|, low or 
non-delect nilrale end sulfale concenlralions, low dissolved oxygen, and high melhane 
concenlralions. Menganese concentrations are elso higher in ihese wells ihen olher shallow zone 
wells. Arsenic speciahon analyses have also shown As III at 62^ or grealer of the inorganic 
arsenic concentration at these locations. The reducing conditions in these wells are more 
pronounced then olhei shellow zone wells at the site, which show, in particular, lower iron and 
melhane concentrahons and higher manganese concentrehons. This condition can be observed 
in Ihe redo'idmgrems for the Building 207/23 1 Aree from the First and Second Quarter 
Groundwater Monilonng Report (Figure A-lO-9 for shallow groundwater and Figure A-IO-IO 
for inlermediale groundwater). 

In summary, data from other sites el the Presidio, including Ihe Building 1065 Aree, Building 

1349 Aree, and Building 207/23 1 Area, suj'iporl the relationship between reducing conditions, 
petroleum impacts, and eleveled dissolved ersenic. Althongli a reducing environment has been 
observed m some arees of Ihese sites without petroleum impacts, which could be related to Bay 
Mud or fill wilh olher organics, it is deer Ihel in the areas of petroleum impacts and elevated 
arsenic concentrations^ reducing environments wilh high iron and low sulfate and nitrate 
concenlralions ere present. There also does not appear to be a pattern of increasing ersenic 
concenlralions et these sites as prosimily to the Bay increases. As such, dissolved arsenic 
concenlrations ere expected lodecreese [when reducing condih on s are caused by petroleum) 
after the petroleum is remediated and gioundwater returns to ambient conditions. 

Polenlial Effect of Chloride on Dissolved Arsenic .Analysis 

Ghloride enalysisis cuirently included in Ihe Querterly ground weter and surfece water samphng 
program foi Ihe Gommissary/PX Study Aree and will continue lobe monitored under the 
selected corrective action in this CAP (see Section 5.5). Table A-1 presents chloride, TPH, and 
dissolved arsenic dela for Piesidio weU end seep locetions where these dela are collected, 
through the Second Quarter 2005. Chloride levels in Ihe vicinity of theCommissarv' seeps have 
generally been higlier than other arees of Ihe site, end have ranged up to 5,S00 mg/L el 610SPOI 
and up to 12,000 mg/L at 610SPO2. 
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Heilkejnper(2001) indicates thai chloride interference vn'i^ ^r^enic can result in reported arsenic 
coiicenlrali oils biased liigh by a^ much as 1 |Ag/L for each 100 mg/L of chloride presenl. 
Howevei", ihe Trust does not believe thai chloride inleiference is ihe cause of elevaled arsenic 
concenlralioiis al Ihe Commissary seeps. As shown on Table A-], chloride concenlrations at 
6I0SF*0I and 610SP02 have flucluated over (ime, buldo nol correlate well with fluctuations of 
reported dissolved arsenic concenh"alions. In addition, dissolved arsenic concentrahons above 
the cleanup level of 10 |ig/L have also been delected in nearby wells 610GW102 and 
6I0GWI03, which have low concentrations of chloride, ranging up lo only 74 and 270|Ag/L, 
respectively. Higher cone entt-ations of chloride ranging up lo 870 (Ag/Lhave been reported in 
well 600GW102, but dissolved arsenic concentrations have been low (6.2 jjg/Lor less) in this 
well. These data indicate Ihat there is no specific pallern relaled lo reported dissolved arsenic 
and chloride concenh"alions in wells at the site. 

Chloride concenlrations also do not appear lo have an affect on dissolved arsenic concentrations 
al other nearby sites. Al the Building 207/23 1 and Bnilding 1065 Areas, chloride levels 
measured in the wells with elevated arsenic have nol been higher than other wells at the site and 
the levels of elevaled arsenic do nol show an increasing pallern with prosimily to the Bay. There 
are no available data for arsenic in gioundwaler around Buildings 637 and 63S to assess this 
relationship at that site, located west and adjacent to Ihe Conimissaiy/PX Study Area. 

Presentation of Arsenic Trends at Ihe Commissar} Seeps 

In order lo assess if dissolved arsenic concentrations in Ihe vicinity of IheCommissaiT Seeps 
Interim Source Removal Excavation have declined since Ihe petroleum contaminated soil was 
removed from the area, dissolved arsenic concenh"alion vs. lime were plotted for the two see]"' 
locations (6I0SP0I and 610SP02) and wells 6IOGWI02 and 6I0GWI03. Data from well 
6I0GWI0I were nol plotted because most samples were noii-delect ^<5 |ig/Lj. We caution 
against dmwing any conckisions about trends because: 



• 



sample detections are very low (i.e., not much greater than Ihe analytical reporting 
limit) and reported concentrations are very sensitive lo the variability inherent in 

sampling and analysis; and 

there are a limited number of unfiltered samples collected lodate. Based on a linear 
regression of the data, a decreasing trend is observed at 610SP0I, 610SP02 and 
610GW102. A sliglitlyincreasinglrend IS observed at 6I0GWI03. The reason for 
this increasing trend at 610GW103 is unclear; however, over the last year of 
monitonngal this well, the dissolved arsenic concentrations have not exceeded Ihe 
cleanup level of 10 \fg/L. These data are nol cone kisive, but are sufficiently 
favorable lo support continuation of monitoring. 
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Seep6lOSP02 

When ambieni condi lions return following ihe removal ofpelroleujn, dissolved (ferrous [iron HI) 
iron should oi'iidize lo form feme oxides/hvdioxides, which strongly adsorb arsenic, and arsenile 
should osidize lo ;irseiiale. We nole thai when ground walercondi lions favor the oxidation of 
arsenile, the reaction should occur very quick I v. Manning and Suarez (2000) measured reaction 
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rales for the oxidation of arsenite in a s oi I -in-water suspension. The first-order reaction rate 
conslants forllie soils tesled ranged from O.OOE lo 0.041 per houi"(0.8'^ lo4.l% perliour). On a 
time scale of months, this oxidahon is a rapid reaclion. Manning and Suarez (2000) also 
demon slrated Ihat arsenile adsorbs lo soils containing ferric oxide s/liydroxides. 

Conclusions 

Eased on this evalualion of arsenic and other parameters in groundwater at the Com mis sary/PX 
Sludy Area and olhersiles throiighoiil Ihe Piesidio, Ihe following conclusions can be drawn: 

• The dissolved arsenic and redo'i gioundwaler data collecled at the Commissary/PX 
Study Area indicate ihat reducing conditions arepresenlin areas with former 
petrolenm releases. The elevaled dissolved arsenic concentrations above liie cleanup 
level of 10 Mg^L '" the vicinity of the Commissary Seeps Interim Source Removal 
Area are likely ihe result of reducing condilions in Ihe area. 

■ Reducing conditions are alsoappareni at olher pelrolenm -re lease siles al Ihe Presidio, 
including the Building 1065, Building 1349, and Building 207/231 Areas. 

• There does nol appear to be a relationship between chloride levels and dissolved 
arsenic m gjonndwater al the Commissary/PX Sludy Area nor other neighboring sites 
near the Bay. Thus, alteniative laboratory techniques aimed al minimizing polenli a I 
interference of chlondem arsenic analyses are not warranled. 

• Dissolved arsenic concentralions are expecled lo decrease (when reducing condilions 
are caused by j'letroleum) after Ihe petroleum in soil is remediated and groundwaler 
retunislo ambienlcondihons. 

In lighl of Ihe above considerahons, ihe Trust conlmues to beheve Ihat it is appropriate lo 
monitor iheeffecis of source removal at Ihe Commissary/PX Sindy Area. Therefore, ihe Final 
CAP does not conlain an evaluation of aclive groundwaler remedialion allernalives lo address 
arsenic. 

It is important lo note Ihat the dissolved arsenic concentrations al the Commissary/PX Sludy 
Area are below ihe s a Itwaler cleanup level of 36 [jg/Land, therefore, dissolved arsenic in 
groundwaler does not pose a significani risk lo ecological receptors in Crissy Field Marsh. 
Allhongh concenh"alions are inlerniiltenlly above Ihe drinking waler cleanup levels, waler from 
the seeps and nearby gioundwater i s unlikely lobe used as a source of drinking water. A 
coniponeni of Ihe selecled coneclive action for the Commissary/PX Sludy Area is 
implementahon and maintenance of a land useconlrol(LUC) Ihat will restrici ihe use of 
groundwater as a drinking supply unlilconstituenlconcenlralions are below drinking water 
c leanup levels. 
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NA 


NA 


NA 


IS 


ILi?b<S 


<50 


<bl 


<370 


PA 


NA 


NA 


NA 


M 


O&HiiS 


<5D (LllBt 


<5D 


OH 


PA 


NA 


NA 


NA 


Li 


0&«« 


<a] 


<5a 


OH 


PA 


NA 


NA 


NA 


4> r9D 


OlIliOS 


<50 


<50 


OH 


PA 


NA 


NA 


NA 


JI2D 


iiid^- 


^■iO 


<5n 


OH 


PA 


NA 


N\ 


N\ 


Jl 9D 


HBSPZJB 

DUFaiIL4a!l\ 
liBSEUBCL 


ojW/ai 


<iO 


<5D 


OH 


<i 


NA 


NA 


NA 


bl 


OlIC/OI 


<50 


<5a 


OH 


<i 


NA 


NA 


NA 


NA 


I2ID3/CJ 


<50 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


Jiai-I/C! 


<50 


<vt 


OH 


PA 


NA 


NA 


NA 


NA 
NA 


oai4/cj 


<50 


<5a 


OH 


PA 


NA 


NA 


NA 


0&I4VJ 


<5a 


<ia 


<?ai\ 


PA 


NA 


NA 


NA 


NA 


ObiDliVJ 


<5D 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


OHH>] ' 


<n 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


imaia 


<5D 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 
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Namr 


1 


TPH □il'ioioliBi' 
1 CurboB ILdbC< 




CPHlp rBel4>ll 

1 L^utihn hun^E 

LV<-,J 




1 

1>L'kllh|i'«d 

Al9<lllt 


1 

Ir^LBKllll; 


1 
ArHaklVl 


Cbbiidr 




Anahliul 
Mnlnd' 


IWSDISTfI 


SA'hXJI5B< 
iWBOl^M 


IWBOISTfI 


IWHITC 


lbJ2M 


lbJ2M 


|QJ?M 


E3MI)/ 






H-ST-' 


i|'^> 


HW^) 


i>*LI 


wa'i-i 


wa'i-i 


fppl-t 


(mBJl-t 


llrlcniKtfDlr] 

DUF(I«]K]]1\ 
iWiiEUBCL 

Dupainaij\ 

iWiiPZSBCL 


vnaiioi 


<» 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


Ofif\HII\l 


<50 


<» 


<3D0 


PA 


NA 


NA 


NA 


NA 


oirnioi 


<50 


<5D 


<3DC 


PA 


NA 


NA 


NA 


NA 


l2i1U«l 


<5D 


<5D 


OM 


PA 


NA 


NA 


NA 


NA 


wm/ai 


<50 


MC' VNI 


< 'IKi' 


\ ■ 


NA 


N\ 


N\ 


NA 


fftmioi 


<50 


bic' VNI 


^ juo' 


>A 


NA 


NA 


NA 


NA 


WiQMII 


<5D 


<» 


ODQ 


PA 


NA 


NA 


NA 


NA 


OSil^fll 


<50 


<5D 


<3DC 


PA 


NA 


NA 


NA 


NA 


IhSriVfll 


<50 


<5D 


<3DC 


PA 


NA 


NA 


NA 


NA 


0511 7«l 


<U 


<» 


tSOO 


PA 


NA 


NA 


NA 


NA 


IHi^Um 


<5a 


Q7 1I2SI 


<3DC 


PA 


NA 


NA 


NA 


NA 


03iaif^ 


<50 


<5D 


<3DC 


PA 


NA 


NA 


NA 


III 


1 1'fj^ii 


<50 


<5I 


<3M 


PA 


NA 


NA 


NA 


Ji 


o&:u/qB 


<u ruiB> 


<5D 


<3DC 


PA 


NA 


NA 


NA 


S2 


0&iD&<S 


<5Q 


<5D 


<3DC 


PA 


NA 


NA 


NA 


43r»D 


Oiril« 1 


<U 


<5D 


<3DC 


PA 


NA 


NA 


NA 


4>l BD 


1711697 1 


<a] 


<5D 


<3DC 


PA 


NA 


NA 


NA 


Hft ID 


0011^7 


<5I1 


<5D 


<3DC 


PA 


NA 


NA 


NA 


TOD 




OQDZrtli 


<50 


<5a 


<3DC 


q* 


Q J] 


B44 


DHQ 


17 


aLiDI«5 


niM 


<50 


<3DC 


7A 


67 


04 


a3DbB 


61 


OiriMH 1 


<S] 


<5a 


<3DC 


U 


NA 


NA 


NA 


NA 


l?QH>J 


<5a 


<5a 


<3DC 


PA 


NA 


NA 


NA 


NA 


O&IQ/DJ 


<5D 


<5D 


ODQ 


PA 


NA 


NA 


NA 


NA 


OlVll«J 


<M 


<5a 


<3DC 


PA 


NA 


NA 


NA 


NA 


0iri4«J 


<50 


<5a 


<3DC 


PA 


NA 


NA 


NA 


NA 


izmvc? 


<50 


<5a 


<3DC 


PA 


NA 


NA 


NA 


NA 


oom/a? 


<50 


<vt 


<3DC 


PA 


NA 


NA 


NA 


NA 


Obi1h/C2 


<50 


<5a 


ODQ 


PA 


NA 


NA 


NA 


NA 


'avfina 


<» 


<» UJ 


^300 Ul 


PA 


NA 


NA 


NA 


NA 


lirsiin 


<5D 


<50 


ODQ 


PA 


NA 


NA 


NA 


NA 


IHQ5«I 


<5a 


140' VHJJJ 


^.3K' 


PA 


NA 


NA 


NA 


NA 


0511 i/ai 


<3DC 


<5a 


<3DC 


PA 


NA 


NA 


NA 


NA 


amiiQO 


hA 


PA 


PA 


U 


NA 


NA 


NA 


NA 


05f27«9 


<5Q 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


' OlDBW 


<5ti 


<5D 


<3DC 


PA 


NA 


NA 


NA 


iB7 


l2i0li<S 


<50 


<51 it; 121 


<]iC 


PA 


NA 


NA 


NA 


7fifl 


0&Z7j<S 


<5Q rUIB) 


<50 


<3DC 


PA 


NA 


NA 


NA 


12 


oi^ie;!? 


^■iO 


»JI2S| 


OM 


PA 


NA 


NA 


NA 


iU 


IU'lV^Jl' 


^■iO 


<5D 


■l3M 


PA 


NA 


NA 


NA 


sjyD 


urzMT 


<ia 


<» 


<3DC 


PA 


NA 


NA 


NA 


U7D 


1BI]B«7 


<K 


<» 


ODD 


PA 


NA 


NA 


NA 


J?7D 


lOQSPZJB 
DUFaKI«]]l\ 


OLiU/Ci 


<K 


<5D 


ODC 


<i 


NA 


NA 


NA 


ID 


oifiina 


<K 


<5D 


ODO 


<i 


NA 


NA 


NA 


NA 


i2iu/aj 


<K 


<5D 


ODC 


PA 
PA 


NA 


NA 


NA 


NA 


<K 


<5D 


ODC 


NA 


NA 


NA 


NA 


obiobvoj 


<K 


<5a 


ODC 


PA 


NA 


NA 


NA 


NA 


Oiri7VJ 


<5D 


<» 


ODC 


PA 


NA 


NA 


NA 


NA 


i2ii»q/a? 


<» 


<5I1 


OM 


PA 


NA 


NA 


NA 


NA 


OQ'm/af 


<ia 


<.1|J 


c 3M 


PA 


NA 


NA 


NA 


NA 


obnt/cf 


<K 


<5D 


<l3H 


PA 


NA 


NA 


NA 


NA 


OiriM>? 


<5D 


<» 


OM 


PA 


NA 


NA 


NA 


NA 


I2IHVI 


<M 


<5D 


OM 


PA 


NA 


NA 


NA 


NA 


OQQM>l 


<5D 


<«' 


^»o' 


PA 


NA 


NA 


NA 


NA 


05Oq«1 


<3DC 


<5D 


OM 


PA 


NA 


NA 


NA 


NA 


osioq/ci 


<50 


<» 


OM 


PA 


NA 


NA 


NA 


NA 


05f?7«9 


<50 


<50 


OM 


PA 


NA 


NA 


NA 


NA 


onosn? 


<50 


<5a 


OM 


PA 


NA 


NA 


NA 


NA 


I2DI^B 


<» 


<5S rUL?| 


<3ia 


PA 


NA 


NA 


NA 


NA 
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Namr 
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TPH □il'ioioliBi' 




CPHlp rBel4>ll 

1 L^utihn hun^E 

LV<-,J 


nrdol.Ld 


1 

1>L'kllh|i'«d 

AlHIUt 


1 1 

Ir^LBKlllll 


1 


Cfabiidr 




Anahliul 

MdlHHl' 


IWSDISTfI 


SA'hXJI5B< 
iWBOlJM 


iwaji5i^/ 

IWBOISTfI 


iwwn 


l£J2M 


l£J2M 


|QJ?M 


E3MI)/ 






ll-S^l 


i|'^> 


HW^) 


i>*LI 


wa'i-i 


wa'i-i 


flipl-t 


(mBJl-t 


inftiPZIB 
llrlcinKdDarl 


*t&11fiS 


<» 


<» 


<3(H 


WA 


NA 


NA 


NA 


iST 


4KVILNI{ 


<50 


<5D 


OH 


PA 


NA 


NA 


NA 


UB2 


0imi9S 


<50 


<5D 


<3H 


XA 


NA 


NA 


NA 


JQiD 


12/11/^7 


<50 


<5D 


ODQ 


XA 


NA 


NA 


NA 


5iD 


IKUIIN" 


^■iO 


<5D ruzyi 


<3M 


XA 


NA 


N\ 


NA 


■>54l> 


l<^liilln^l 


USfUfli 


<» 


<5D 


<ira 


XA 


2J5 


ZD 


45 


'\S 


OUIUH 1 


<a] 


<5a 


<3H 


U 


2bA 


19 


TB 


7ft 


OirilhW 


niSO 


<5a 


<3H 


12 


NA 


NA 


NA 


NA 


1210^101 


<50 


<5a 


<3H 


XA 


NA 


NA 


NA 


NA 


K^uias 


<50 


<5a 


<3(H 


XA 


NA 


NA 


NA 


NA 


O&WflJ 


<50 


<» 


<3H 


XA 


NA 


NA 


NA 


NA 


itviiias 


<50 


<5D 


<3M 


XA 


NA 


NA 


NA 


NA 


I4I6SPZ5B 
1ln<iB«Uir| 

DUlWDIDJJB 
liBSE^ZSBCL 


mums 


<50 


<5D 


<3H 


<S 


NA 


NA 


NA 


4i 


oina/oi 


<50 


<5D 


<3H 


<S 


NA 


NA 


NA 


NA 


l2iDS/aj 


<50 


<5a 


<3IH 


XA 


NA 


NA 


NA 


NA 


oai>L/aj 


<50 


<5a 


<3IH 


XA 


NA 


NA 


NA 


NA 


4I41M/CJ 


<50 


<5a 


<3(H 


XA 


NA 


NA 


NA 


NA 


iHSiM/a; 


<50 


<5a 


<3H 


XA 


NA 


NA 


NA 


NA 


IHSlM/aj 


<50 


<5a 


<2sa 


XA 


NA 


NA 


NA 


NA 


^yfiiiai 


<50 


<5D 


<3H 


NA 


NA 


NA 


NA 


NA 


i2i:aii\i 


<50 


<5D 


<3H 


XA 


NA 


NA 


NA 


NA 


omoiiai 


<50 


<5a 


<3M 


PA 


NA 


NA 


NA 


NA 


OtMllOl 


<50 


<5D 


<3M 


PA 


NA 


NA 


NA 


NA 


Oir|]/C? 


<50 


<» 


<3(H 


PA 


NA 


NA 


NA 


NA 
NA 


l2iQ]«l 


<50 


<5a 


<3IH 


PA 


NA 


NA 


NA 


WiUVCI 


<» 


<x' 


< UK)' 


PA 


NA 


NA 


NA 


NA 


05'ib/ai 


<3IH 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


0317099 


<50 


66 4l?i| 


<3(H 


PA 


NA 


NA 


NA 


NA 


OlQlffi 


<5D 


<» 


<3(H 


PA 


NA 


NA 


NA 


405 


ILi^UnS 


<m 


<5D 


<3H 


PA 


NA 


NA 


NA 


44? 


~0B25Vfla 


<» 


<» 


<3W 


PA 


NA 


NA 


NA 


2ft 


oboqns 


<5D 


<» 


^SH 


PA 


NA 


NA 


NA 


2E 1 


0iri2i<S 


<5a 


<5D 


<3M 


PA 


NA 


NA 


NA 


NTD 


I2fl7fl7 


<5D 


<» 


<3M 


PA 


NA 


NA 


NA 


J?7D 


IHIlAn7 


<H 


<» 


<3» 


PA 


NA 


NA 


NA 


U9D 


lOWPZQA 
I- Initial 


ailllV5 


<H 


<» 


<3» 


<i 


NA 


NA 


NA 


SS 


VVilim 


<50 


<5D 


<3H 


<i 


NA 


NA 


NA 


NA 


i2fltsiai 


<» 


<» 


<3(H 


PA 


NA 


NA 


NA 


NA 


K^uias 


<» 


<» 


<3(H 


PA 


NA 


NA 


NA 


NA 


iWiaiai 


<50 


<» 


<3M 


PA 


NA 


NA 
NA 


NA 
NA 


NA 
NA 


OllVflJ 


<50 


<5D 


c ira 


PA 


NA 


12110101 


<50 


<5D 


<ioa 


PA 


NA 


NA 


NA 


NA 


mnva 


<5Q 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


O&MV? 


<5a 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


03>]]/a7 


<» 


<5D 


<3M 


PA 


NA 


NA 


NA 


NA 


OT'lVflO 


NA 


^■A 


XA 


<% 


NA 


NA 


NA 


NA 


izn^/ai 


<50 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


wm/ai 


<50 


<«' 


^»o' 


PA 


NA 


NA 


NA 


NA 


05117/01 


OM 


<5D 


<3IH 


PA 


NA 


NA 


NA 


NA 


OSfllW 


<M 


51 JIISI 


<3IH 


PA 


NA 


NA 


NA 


NA 


OHDIAQ 


<5a 


4ED |iI5> 


4B fJS) 


PA 


NA 


NA 


NA 


■ 14 


IM21IV 


<5D 


<5a 


<3M 


PA 


NA 


NA 


NA 


B5B 


oemiv 


<5D 


<vt 


<3IH 


PA 


NA 


NA 


NA 


5ft 


'obQ&QS 


<5Q 


<5a 


<3H 


PA 


NA 


NA 


NA 


65ftD 


Oirilj<S 


<5a 


<» 


<3H 


PA 


NA 


NA 


NA 


65BD 


i?ii6n7 


<5D 


<» 


<3H 


PA 


NA 


NA 


NA 


JO 1 D 


WUIS^T 


<» 


<50 


<3H 


PA 


NA 


NA 


NA 


Jl 2D 
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1 
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1 

1>L'kllh|i'«d 

AlHIUt 


1 

Ir^LBKllll; 


1 
ArHaklVl 


Cfabiidr 




Anahliul 
MnliHf' 


IWSDISTfI 


SA'hXJI5B< 
iWBOIJM 


IWBOISTfI 


iwwn 


IAJ2M 


l£J2M 


|QJ?M 


E3MI)/ 






H-ST-' 


tf^y 


HW^) 


wn-t 


wa'i-i 


wa'i-i 


flipl-t 


(mBJl.) 


inft^pzdB 
llrlcinKdDar] 

DUFa^Liai^A 


OllU/Ci 


<» 


<» 


<3(H 


<i 


NA 


NA 


NA 


9B 


OHW/Ol 


<50 


<5D 


OM 


<i 


NA 


NA 


NA 


NA 


I2fltiiai 


<50 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


o&uiai 


<50 


<vt 


<3IH 


PA 


NA 


NA 


NA 


NA 


' obfaiioi 


<50 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


oirnioi 


<50 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


i2ia<iii\i 


<50 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


mnmai 


<50 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


Wi/wiai 


<50 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


OilUIOl 


<50 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


I20U>I 


<5D 


<» 


<3H 


PA 


NA 


NA 


NA 


NA 


«iDM>l 


<M 


<M' 


^»0' 


PA 


NA 


NA 


NA 


NA 


inmioi 


<3(H 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


n5<ii/Di 


^■HW 


<5a 


<3H 


PA 


NA 


NA 


N\ 


N\ 


*y5.'tif^ 


■-■iO 


<5\l 


1 VX\ 


PA 


NA 


NA 


N\ 


N\ 


OHDL^ 


<30 


<5D 


<3M 


PA 


NA 


NA 


NA 


niS 


ILi?li<S 


<5n 


<57 


<]IC 


PA 


NA 


NA 


NA 


61 


o&iins 


<» 


<» 


<3(H 


PA 


NA 


NA 


NA 


jr» 


V41S^II 


<50 


<» 


<3(H 


PA 


NA 


NA 


NA 


SldD 


Ol'l L^d 


<50 


<5D 


<3H 


PA 


NA 


NA 


NA 


«r»D 


laitflT 


<50 


<5D 


c 3IX] 


PA 


NA 


NA 


N\ 


QJD 


OQIimT 


<M 


<5D 


<3M 


PA 


NA 


NA 


NA 


5E4D 


I0HFZ74 


OLOiVS 


<K 


<5D 


OH 


<i 


NA 


NA 


NA 


37 


ovnun 


<50 


<5D 


OH 


<% 


NA 


NA 


NA 


NA 




^W 


<5I1 


OM 


PA 


NA 


N\ 


N\ 


NA 


<iO 


<5D 


■l3M 


PA 


NA 


NA 


NA 


NA 


O&IDfOJ 


<5a 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


01^17^1 


<5ti 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


i2ia<iia2 


<50 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


innHiai 


<» 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


OfifWIOl 


<50 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


OiflllOl 


<50 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


l?QM>l 


<K 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


OQQSiVI 


<5D 


<«' 


^300' 


PA 


NA 


NA 


NA 


NA 


0»^l 


<3W 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


07II74)D 


N4 


PA 


PA 


<i 


NA 


NA 


NA 


NA 


05fZ7«9 


<a] 


<» 


OH 


PA 


NA 


NA 


NA 


NA 


onQsn? 


<5D 


<5a 


OH 


PA 


NA 


NA 


NA 


Lb 


~ IZiDinS 


<5a ruiB> 


<50 


OH 


PA 


NA 


NA 


NA 


iqQ 


Ogil7«7 


<50 


<5a lusi 


OH 


PA 


NA 


NA 


NA 


H? i D 


H)0%PZ7& 
1 ■ricrnicl n^cl 


OLiQbVDS 


<50 


<5D 


OH 


<i 


NA 


NA 


N\ 


130 


Oiri7«l 


<50 


<5D 


OH 


<i 


NA 


NA 


NA 


NA 


I2IQE/CJ 


<5ti 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


0&I3VJ 


<5Q 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


O&IDfOJ 


<5Q 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


Oiri7VJ 


<5D 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


IZW/D? 


<» 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


«m/c7 


<50 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


~0b«L/C7 


<» 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


Oir]]/C? 


<50 


<50 


OH 


PA 


NA 


NA 


NA 


NA 


i2D]/ai 


<50 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


iHm«i 


<M 


<x' 


^300' 


PA 


NA 


NA 


NA 


NA 


lam/oi 


<M 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


ovnfv) 


<» 


<5a 


OH 


PA 


NA 


NA 


NA 


NA 


0Mft^J9 


<» 


<5D 


OH 


PA 


NA 


NA 


NA 


4bQ 


IZiDL/QB 


<50 


<5S |Ub?| 


<]» 


PA 


NA 


NA 


NA 


» 



DiEEmlicrBHU 



PA£[254]f44 



Tnhlr \-i 

rPH, ^iHBKs L.nd Cbbrkl< 

(i mB>dT>Dlrc ^mph nauJli 

FiEinln^ HhF S jn Frj r)i.Bi:Hh Calithml 



Namr 


1 


TPH □il'ioioliBi' 
1 CurboB ILdbC< 




CPHlp rBel4>ll 

1 L^utihn hun^E 

LV<-,J 


llHol.Ld 


1 
1>L'0ihLi'«d 

AlHIUt 


1 1 

Ir^LBKlllll 


1 


Cfabiidr 




Anahliul 

MdlHHl' 


IWSDISTfI 


SA'hXJI5B< 
iWBOlJM 


IWBOISTfI 


iwwn 


IAJ2M 


l£J2M 


|QJ?M 


E3MI)/ 






H-ST-' 


i|'^> 


HW^) 


i>*LI 


wa'i-i 


wa'i-i 


flipl-t 


(mBJl.) 


llrlcniKilDlr] 


oerrttK 


<5D ruiB> 


<» 


<3DC 


WA 


NA 


NA 


NA 


JS 


O&IOU 1 


<M 


<» 


<300 


PA 


NA 


NA 


NA 


SIA 


0iriAi9B 


<a] 


<» 


<3DC 


PA 


NA 


NA 


NA 


5JBD 


i?iia?7 


<5D 


<5D 


ODQ 


PA 


NA 


NA 


NA 


63 9 D 
V3D 


IKl'lVNT 


'M) 


<5D rULIfl 


OM 


PA 


NA 


NA 


N\ 


DUPa3L[»ll\ 
DUFLK]hX]JL\ 

DUFU6l>W32C 


IhSTJAi 


'ia 


<5D 


<ira 


Mi 


211 


] U 


104 


lIKi 


oim/ci 


<K 


<5a 


<3DC 


PA 


Bll 


S6! 


IV, 


190 


OllObVCi 


<K 


<5D 


<3DC 


PA 


4n 


4 1 


OlSfl 


IHD 


I?II7«I 


<» 


<50 


ODQ 


U 


NA 


NA 


NA 


NA 


' 0&l]«l 


<5D 


<5a 


<3DC 


J.7 


NA 


NA 


NA 


NA 


iaz7«i 


<5D 


<» 


<3DD 


J.f 


NA 


NA 


NA 


NA 


OiriO«l 


53 


<» 


<3DC 


j.q 


NA 


NA 


NA 


NA 


ihi'ia/oi 


<50 


<» 


<3DC 


t.fl 


NA 


NA 


NA 


NA 


IZiDE/QJ 


120 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


IZiQEVCJ 


I3D 


<5a 


ODQ 


PA 


NA 


NA 


NA 


NA 


vaij/cj 


<50 


<5a 


<3IH 


PA 


NA 


NA 


NA 


NA 


Ddi»q/aj 


BO 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


n&wflj 


110 


<» 


<ioa 


PA 


NA 


NA 


NA 


NA 


03<]}i/aj 


160 


<50 


<3IH 


PA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


i\nj5iai 


150 VL 


<» 


<3DC 


PA 


iDAJiiai 


JTO 


>1K] 


<}X 


PA 


NA 


NA 


NA 


NA 


DUF1hSI»IUIA 
DUPU53TOI1A 


*y5/tiias 


<50 


<5D 


<ioa 


<i 


NA 


NA 


NA 


JS 


ivabios 


<50 


<» 


<3DC 


<i 


NA 


NA 


NA 


51 


I?I17*1 


<50 


<» 


<ioa 


<i 


NA 


NA 


NA 


NA 
NA 


IK'H/OI 


<50 


<5a 


ODC 


<i 


NA 


NA 


NA 


ih^]]/ai 


<» 


<5a 


<3DC 


<i 


NA 


NA 


NA 


NA 


4>5'r7/OI 


<50 


<5D 


ODQ 


<i 


NA 


NA 


NA 


NA 


4>5rr7/OI 


<50 


<50 


<3IH 


<i 


NA 


NA 


NA 


NA 


4>3>]a/ai 


<50 


<5a 


c 3IX] 


<i 


NA 


NA 


NA 


NA 


121)^ /a; 


<» 


<50 


OM 


PA 


NA 


NA 


NA 


NA 


K^uias 


<50 


<vt 


<3DC 


PA 


NA 


NA 


NA 


NA 


O&WflJ 


<50 


<50 


<3DC 


PA 


NA 


NA 


NA 


NA 


DdiQ^/aj 


<50 


<» 


^HO 


PA 


NA 


NA 


NA 


NA 


Ddii»q/aj 


<50 


<» 


^ao 


PA 


NA 


NA 


NA 


NA 


OiriKVJ 


<5n 


<» 


<300 


PA 


NA 


NA 


NA 


NA 


|]QM>? 


170 VL 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


|iJD7fl2 


HO 


<5D 


<1X 


PA 


NA 


NA 


NA 


NA 


lorhiMAjaA 

I- Inline 1 


Olf] L/a5 


<50 


<5D 


<3DC 


<i 


NA 


NA 


NA 


SB 


OiriC«l 


<» 


<» 


OM 


<i 


NA 


NA 


NA 


NA 


I2IQE/CJ 


<5D 


<5D 


OH 


PA 


NA 


NA 


NA 


NA 


O&U/CJ 


n;Sl 


<5D 


<3DC 


PA 


NA 


NA 


NA 


NA 


obiDbvoj 


<S] 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


OiriEVJ 


<50 


<50 


<3DC 


PA 


NA 


NA 


NA 


NA 


IIQMI? 


<» 


<50 


<ioa 


PA 


NA 


NA 


NA 


NA 


lantiiai 


<50 


<» 


<1X 


PA 


NA 


NA 


NA 


NA 


lOMMWIUB 

DUPaJLhXlJlA 
LCEiSM'i^ IDBCL 


luf ] L/a5 


<50 


<» 


OIH 


<i 


NA 


NA 


NA 


Si 


oiija«] 


<5Q 


<» 


<3DC 


<i 


NA 


NA 


NA 


NA 


I2ID3/CJ 


<50 


<» 


<3DC 


PA 


NA 


NA 


NA 


NA 


OBiiiiai 


<50 


<» 


<ioa 


PA 


NA 


NA 


NA 


NA 


Wi/oiiai 


<50 


<50 


<3DC 


PA 


NA 


NA 


NA 


NA 


OiriEVCJ 


<U 


<vt 


<3DC 


PA 


NA 


NA 


NA 


NA 


OiriE«J 


NA 


ys 


ys 


PA 


NA 


NA 


NA 


NA 


1h3<]S/CJ 


<50 


<5a 


<1X 


PA 


NA 


NA 


NA 


NA 


i\nj5iai 


<50 


<5D 


<3DC 


PA 


NA 


NA 


NA 


NA 


iD/niiai 


^W 


<5n 


1 250 


PA 


NA 


NA 


N\ 


N\ 
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Namr 


1 


TPH □il'ioioliBi' 




TPHlp FBel4>ll 




1 

1>L'kllh|i'«d 

Al9<lllt 


1 

Ir^LBKllll; 


1 
ArHaklVl 


Cbbiidr 




Anahliul 
MnliHf' 


IWSDISTfI 


SA'hXJI5B< 
iWBOIJM 


IWBOISTfI 


iwwn 


l£J2M 


lbJ2M 


|QJ?M 


E3MI)/ 






^S^> 


tf^y 


HW^) 


wn-t 


wa'i-i 


(H*L^ 


flipl-t 


(mEJl.) 


|iJfhSM'A'lL\ 

l<^ Inline 1 

DUFOJIVDJJB 

DLlFD]ldD32B 


lU'iL/ai 


<50 


<» 


<3(H 




NA 
NA 
NA 


NA 
NA 
NA 


NA 
NA 
NA 


SB 


vviiita 


<50 


<5D 


OH 


NA 


Oiri7«l 


<50 


<5D 


<3H 


<i 


NA 


I2IDE/CJ 


<» 


<50 


ODQ 


PA 


NA 


NA 


NA 


NA 


OBiuias 


<» 


<50 


<3H 


PA 


NA 


NA 


NA 


NA 


obfotiiai 


<» 


<5a 


<3H 


PA 


NA 


NA 


NA 


NA 


OiriE/CJ 


<5D 


<» 


<3H 


PA 


NA 


NA 


NA 


NA 


OiriE/CJ 


<» 


<» 


<3H 


PA 


NA 


NA 


NA 


NA 


ii^m/a? 


<» 


<5a 


<3IH 


PA 


NA 


NA 


NA 


NA 


KUDIiai 


<50 


<5a 


<1X 


PA 


NA 


NA 


NA 


NA 


lOMMWIIQ 


luf ] L/a5 


<50 


<» 


<3H 


<i 


NA 


NA 


NA 


72 


4>1W«I 


<» 


<5D 


<3H 


<i 


NA 


NA 


NA 


NA 


I20U>] 1 


<S] 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


O&IMra 


niSn 


<5D 


<3H 


PA 


NA 


NA 


NA 


NA 


'0&U3flJ 


<50 


<5a 


<3IH 


PA 


NA 


NA 


NA 


NA 


uins/a; 


<50 


<5a 


<3IH 


PA 


NA 


NA 


NA 


NA 


IIQMI? 


<5D 


fl6V 


<3H 


PA 


NA 


NA 


NA 


NA 


iDiaiioi 


<» 


<5D 


<2sa 


PA 


NA 


NA 


NA 


NA 


|i)2TMWDI 


^V'illQO 


N^ 


^■A 


PA 


^■i 


NA 


N\ 


N\ 


N\ 


IhS'Cft^ 


NA 


<j- 


■lM] 


PA 


NA 


NA 


NA 


NA 


0711 bW 


<M 


<5I 


<]]C 


PA 


NA 


NA 


NA 


NA 


IUI0iV5 


HA 


<» 


^ IJOO 


PA 


NA 


NA 


NA 


NA 


Klitif^S 


HA 


<5D 


^ IJOO 


PA 


NA 


NA 


N\ 


NA 


KIHAWai 


mniiQO 


NA 


PA 


PA 


<i 


NA 


NA 


NA 


NA 
NA 


O3l0t,m 


HA 


<J9 


<3«1 


PA 


NA 


NA 


NA 


0?IUA& 


HA 


<5? 


<]ja 


PA 


NA 


NA 


NA 


NA 


lUIOVi 


HA 


<5D 


^ IJOO 


PA 


NA 


NA 


NA 


NA 


oaiBni 


HA 


<5D 


^ IJOO 


PA 


NA 


NA 


NA 


NA 


DUFIUMUJC 
lOITrFlV^LD bCL 

DUFI?I&IUIA 

DUFMrVDJJB 
lOlTMUf LDICL 

DUPaJLlOIl^ 
lOlVMWIOlCL 


4>5'2(ifli 


<ia 


VA 


N^ 


PA 


NA 


NA 


NA 


N\ 


IhS'Bifli 


<iO 


^.■ 


NA 


PA 


NA 


NA 


NA 


NA 


4>5r»fli 


QJ 


PA 


HA 


PA 


NA 


NA 


NA 


NA 


OLW/ai 


<50 


PA 


HA 


<i 


NA 


NA 


NA 


B9 


I2litiim 


<50 


HA 


HA 


PA 


NA 


NA 


NA 


NA 


I2litiim 


<» U 


H/l 


HA 


PA 


NA 


NA 


NA 


NA 


IzribVOJ 


<50 


PA 


ha' 


PA 


NA 


NA 


NA 


NA 


oai]«i 


<50 


PA 


HA 


PA 


NA 


NA 


NA 


NA 


05f?7*l 


<» 


PA 


HA 


PA 


NA 


NA 


NA 


NA 


05fZ7*l 


<50 


PA 


HA 


PA 


NA 


NA 


NA 


NA 


ihsrrv/oi 


<50 


PA 


NA 


PA 


NA 


NA 


NA 


NA 


u3>]L/ai 


<» 


PA 


PA 


<i 


NA 


NA 


NA 


NA 


OVII/OI 


<50 


PA 


PA 


<i 


NA 


NA 


NA 


NA 


1h3<] l«l 


<50 


PA 


PA 


<i 


NA 


NA 


NA 


NA 




iZ'iri/a! 


<50 


PA 


PA 


PA 


NA 


NA 


NA 


NA 


rcDiinBiDrT'E'^ SiHit \n'j I 


ftOUGAiai 
DUn)&l>l4>51A 

DLlFI?2IOIlA 


4ldl)L/CJ» 


270 V 


<5D 


<3IH 


<b 


1 il 


1 72 


04 B 


Vt 


4idD L/a5 


?EOV 


<5a 


<3H 


<i 


2a 


1 Ji 


(ir» 


qj 


01i?l/Ci 


JflO HY Jl- 


<» 


<3H 


<i 


lib 


I6f, 


^ooau 


11(1 


iimia^ 


NA 


PA 


HA 


PA 


IQ 


IK 


0.7Jfl 


NA 


i2/ii/ia 


HA 


PA 


HA 


PA 


24b 


203 


Oil 


NA 
NA 


i2iibia^ 


-IfiO HV 


<50 


<3H 


<i 


NA 


NA 


NA 


0&IC«l 


BOV 


<vt 


<3H 


<i 


NA 


NA 


NA 


in 


05i?b«l 


570 V 


<5a 


OH 


<i 


NA 


NA 


NA 


11(1 


awma 


UKiHV 


<5a 


OH 


<i 


NA 


NA 


NA 


11(1 


I2ID&DJ 


JIOV 


<5D 


OH 


<i 


NA 


NA 


NA 


9B 


~0&IM>J 


JTOV 


<5a 


OH 


<i 


NA 


NA 


NA 


100 


ouvrn 


4T0V 


<5a 


OH 


<i 


NA 


NA 


NA 


AT 


OiriU>] 


63Dy 


<» 


OH 


iS 


NA 


NA 


NA 


12(1 


IZOU>? 


110 r 


<vt 


OH 


17 


NA 


NA 


NA 


100 


miKioi 1 in > 


< lOD u; 


^ »0 Ul 


<5D 


NA 


NA 


NA 


100 
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^vunpllni* 
Namr 


1 


TPH □il'ioioliBi' 




TPHlp FBel4>ll 




1 

1>L'0lh|i'«d 

Al9<lllt 


1 1 

Ir^LBKlllll 


1 


Cfabrldr 




Mnlnd' 


IWSDISTfI 


SA'hXJI5B< 
iWBOIJM 


IWBOISTfI 


iwwn 


I6J2M 


ibllM 


|QJ?M 


E3H0/ 
S*10» 






^S^> 


tf^t 


IIWT-) 


ii*L| 


wa'i-i 


(H*L^ 


flipl-J 


(mBJl-t 


ftoncAia? 


niWiias 


<50 


<» 


<3IH 


<s 


1 u 


o.ir»i 


n.iis 


150 


UMP/OI 


<50 


<» 


<3IH 


<s 


NA 


NA 


N\ 


?» 


i2iDi/ai 


<50 


<5D 


OH 


<s 


NA 


NA 


NA 


?00 


o&uiai 


<50 


<vt 


ODQ 


<s 


NA 


NA 


NA 


BJO 


' obfviioi 


<50 


<5a 


<3H 


<i 


NA 


NA 


NA 


440 


OiriE/DJ 


<50 


<5a 


<3H 


iA 


NA 


NA 


NA 


IJO 


I2IV/C2 


<50 


<5D 


<3IH 


J 


NA 


NA 


NA 


460 


Wl]a/C2 


<» u; 


< lOD u; 


^ HO Ul 


61 


NA 


NA 


NA 


210 


DUF1hSI»lh31A 


luf ] L/a5 


^w 


<r^\i 


<ira 


5 


ill 


1 K 


llh? 


11 


UMP/OI 


<iO 


<5\l 


<irv 


<i 


NA 


NA 


NA 


110 


12/01/01 


<50 


<» 


<ioa 


<i 


NA 


NA 


NA 


IWi 


OBfiiiai 


<50 


<5D 


<ioa 


J.l 


NA 


NA 


NA 


AT 


KflllOI 


<50 


<5D 


<3H 


Q.7 


NA 


NA 


NA 


9B 


Wi/viiai 


<50 


<5D 


<3H 


JA 


NA 


NA 


NA 


in 


oi/iiias 


<50 


<5D 


<3IH 


4 


NA 


NA 


NA 


130 


i2flviai 


<50 


<5D 


OH 


Jl 


NA 


NA 


NA 


fl7 


^y^iaiai 


<» u; 


< lOD Ui 


< HO Ul 


6.7 


NA 


NA 


NA 


110 


AODChViO] 
DLIFI?0?03JA 

DUPnJIIOJIA 
WKCWL&ICL 

DnnHinGiA 


^u^iiias 


<50 


<5D 


<iaa 


<S 


2 iS 


ft79L 


1 n 


a 


OHW/Ol 


<50 


<5D 


<ioa 


<S 


NA 


NA 


NA 


JJ 


■ IZiDMJ 


<» 


<5D 


<3H 


<i 


NA 


NA 


NA 


41 


I2ID2/CJ 


<50 


<» 


<3H 


<i 


NA 


NA 


NA 


>LJ 


oaiE«j 


<50 


<5D 


<3H 


<i 


NA 


NA 


NA 


H 


obosiVJ 


<50 


<5D 


<3H 


<i 


NA 


NA 


NA 


^ 


Oiriim 


<5ti 


<» 


<3H 


< 1 


NA 


NA 


NA 


K 


ns/l IflJ 


<50 


<50 


<3H 


< 1 


NA 


NA 


NA 


K 


ihJ'iL/a; 


<50 


<» UJ 


<2sa 


6J 


NA 


NA 


NA 


54 


I21U/C7 


<50 


<5D 


<3H 


1.3 


NA 


NA 


NA 


5S 


IHIIDVC2 


<» Ul 


^ lOD Ul 


^300 Ul 


<50 


NA 


NA 


NA 


sy 


mnaia 


<» Uf 


' IW Ul 


^ HO Ul 


<5D 


NA 


NA 


NA 


SB 


DDDGWIH 

DUPnftnanjA 


otnuia 


<50 


<50 


<iaa 


<S 


NA 


NA 


NA 


V) 


oinma < 


<5D 


<vt 


<3H 


<S 


NA 


NA 


NA 


Er» 


i^rmoi 


NA 


y\ 


NA 


^TA 


D43I 


aj9L 


D JJ 


NA 


i2i:tiifa 


<50 


<5a 


<3H 


<i 


NA 


NA 


NA 


SB 


oajzvoi 


<50 


<50 


<3H 


<i 


NA 


NA 


NA 


qj 


OirilMH 


<5n 


<5a 


<3H 


<i 


NA 


NA 


NA 


flO 


tetania 


<S1 


<5a 


<3H 


<i 


NA 


NA 


NA 


sr» 


0&I3/DJ 


<5ti 


<50 


<3H 


<i 


NA 


NA 


NA 


sb 


ObOMlJ 


<50 


<50 


<ioa 


<i 


NA 


NA 


NA 


90 


vdm/cj 


<50 


<5a 


<ioa 


<i 


NA 


NA 


NA 


^ 


^ytiii/oi 


<50 


<5D 


<ioa 


< 1 


NA 


NA 


NA 


S! 


ii'miai 


<50 


<5D 


<3H 


< 1 


NA 


NA 


NA 


ns 




IKl'ilfl? 


<» u; 


< IW Ul 


^ HO Ul 


<i 


NA 


NA 


NA 


99 


ftOUGAlOft 


iidDL/ai 


<50 


<5a 


<3H 


<i 


NA 


NA 


NA 


?B 


UiTflfli 


<50 


<50 


<3H 


<i 


NA 


NA 


NA 


]J 


i?j:^jvi 


NA 


WA 


NA 


^S 


DJ4I 


<aoju 


D4I 


NA 


I?II7«I 


<M 


<5a 


<3H 


<i 


NA 


NA 


NA 


IS 


oaiaw . 


<50 


<5a 


<3H 


<i 


NA 


NA 


NA 


3D 


OiriOiW 1 


<50 


<50 


<3H 


<i 


NA 


NA 


NA 


U 


IZQiVJ 


<K 


<5a 


<3H 


<i 


NA 


NA 


NA 


36 


' 0&I3/CJ 


<5ti 


<50 


<3H 


<i 


NA 


NA 


NA 


3J 


obosvoj 


<» 


<vt 


<3H 


<i 


NA 


NA 


NA 


3T 


OirilVDJ 


<50 


<5a 


<3H 


< 1 


NA 


NA 


NA 


39 


I2M«? 


<5n 


<» 


<3H 


< 1 


NA 


NA 


NA 


>L2 


OQiim? 


<» Ul 


.; lOD UJ 


^300 Ul 


<i 


NA 


NA 


NA 


J4 
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^vunpllni* 
Namr 


1 


TPH □il'ioioliBi' 
1 CurboB ILdbC< 




TPHlp FBel4>ll 


nidoi.Ld 


1 

1>L'0lh|i'«d 

AlHIUt 


1 1 

Ir^LBKlllll 


1 


Cfabrldr 




Mnlnd' 


IWSDISTfI 


SA'hXJI5B< 


iwaji5i^/ 

IWBOISTfI 


iwHin 


l£J2M 


l£J2M 


|QJ?M 


E3H0/ 
S*10» 






ll-S^' 


tf^t 


IIWT-) 


wn-} 


(H*L^ 


(Hfl^^ 


flipl-J 


(mEJl-t 


ftOnCAlOT 


oif] L/a5 


<K 


<» 


on 


' 


NA 


NA 


NA 


>LD 


vviaim 


<K 


<5D 


<ira 


<s 


NA 


NA 


NA 


JJ 


i2iDiiai 


<K 


<50 


OH 


<s 


NA 


NA 


NA 


NA 


OBiuiai 


<K 


I7DHY 
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<l UI 


< 100 


300 J-l- 


< 0.1X5 


<001 


<0 005 


<Ofl] UJ 


<0 02 


6USB07|5| 


07/30/02 


5 


<1 UI 


3G 


3?0 J-l- 


< 0.1X5 


<00l 


<0 005 


<Ofll UJ 


<0 02 


613SB05|2 0I 


01/21/03 


2 


NA 


-;2S 


57« 


NA 


WA 


NA 


NA 


NA 


6J3SB03|7 0| 

DUP012L0?.\|MSD] 


01/21/03 
01/21/03 


7 
65 


<.2.i 
1,1H 


<5J 


43 

i,aot 


< 0.023 
<S.7 


<oo2e 

<57 


-;0 02B 
<5.7 


< 0.023 
<5.7 


<oo2a 

<5.7 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH Ae 
Dk»l 
1 <t-',:-C>.| 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^ Iben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/MS Comb 
SWSfi 1 5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tU^ 


im-h'V.t!-, 


Uri^hi]) 


\m\!i k'.'j 


im-!:\.\i\ 


|]Tl'.'/tU "l 


{mii.'k'.'l 


CkHDUp I.EVCI 


iiA 


144 


144 


O.b 


14 


5 


21 


19t 


61 JSB{iS|IOO| 


iji;2i/u? 


10 


<1.2 


<b 


1? 


< o.imft 


<ooa6 


-;ooo6 


< 0.006 


-;ooo6 


6lJSHiJ9|?.U||MSDl 


Oi;i7/03 


2 


NA 


I4C 


7M 


NA 


NA 


NA 


NA 


NA 


6J3SB09|5 5I 


Oi;i7/03 


55 


NA 


<:5.E 


< \2 


NA 


NA 


NA 


NA 


NA 


6I3SB09|7 51 


Oi;i7/03 


75 


NA 


<7.5 


38 


NA 


NA 


NA 


NA 


NA 


6]3SB[0\2 5\ 


01121103 


25 


NA 


<5.7 


< II 


NA 


NA 


NA 


NA 


NA 


61J3BLU|5 5I 
DL'POL2203A 


Oll21liJ3 
0i;22rtU 


55 


NA 
NA 


<6 
<.5S 


13 
67 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


613SBL0|7 51 


0i;22rtU 


75 


NA 


<6A 


60 


NA 


NA 


NA 


NA 


NA 


6I3SBM[2 0] 


01/21/03 


2 


NA 


<21 


AH 


NA 


NA 


NA 


NA 


NA 


6]3SBL]|6ll| 


Oi;2l/U5 


6 


NA 


<5.7 


< 11 


NA 


NA 


NA 


NA 


NA 


6]3SBL]|8CiI 


Oi;21/U3 


S 


NA 


<:7.2 


27 


NA 


NA 


NA 


NA 


NA 


613SBI2|2 01 


01/21/03 


2 


NA 


-;55 


l,2» 


NA 


NA 


NA 


NA 


NA 


613SBL2|5 5| 

DUPOL2I03C|M3D| 


01/21/11? 
0I/2I/U3 


55 
6 


NA 
NA 


<:5.9 


15 
< \2 


NA 
NA 


NA 
NA 


N\ 
N\ 


NA 
NA 


NA 
NA 


6I3SEI2[7.5]|MSD] 


01/21/03 


75 


NA 


<5.L 


m 


NA 


NA 


NA 


NA 


NA 


6l6SBCi1[2Ci| 

DUFfl7Ki|l2D|HSD| 


07/30/02 
07/30/02 


■1 
1 5 


L 1 J- 
<1 Ul 


NA 
NA 


NA 
NA 


<0.CO5 
< 0.1X15 


-;ooi 
-;ooi 


-;0 005 
-;0 005 


<0.OL 
<0.OL 


NA 
NA 


6]6SB0]|4U| 


07/30^12 


4 


<l Ul 


NA 


NA 


< 0.1X5 


<001 


<0 005 


v'l: 1 


NA 


6]6SB02|2II| 


07/30/02 


■* 


<.l Ul 


NA 


NA 


< 0.1X5 


<001 


<0 005 


vU. 1 


NA 


6l6SB02|5 0| 


07/30^12 


5 


<.: Ul 


NA 


NA 


<0.CO5 


<001 


<0 005 


<0.OL 


NA 


6J6SBai|2 0] 


07/30/02 


2 


<l Ul 


NA 


NA 


< 0.1X5 


<001 


<0 005 


<0.OL 


NA 


6l6SBOI|5 0] 


07/30/02 


5 


<l Ul 


NA 


NA 


< 0.1X5 


-;ooi 


-;ooo5 


<0.0[ 


NA 


6ITSBOII2.0] 


08/01/02 


■• 


NA 


43 J- 


120 J- 


< 0.005 


-;ooi 


<0 005 


<0.OL 


NA 
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Page 3 o£ 1 5 



Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH Ae 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M 3 Comb 
3WSI015M 


CHr/M3 Comb 
3Wail5M 


GC/M3 Comb 
SWSfi 1 5M 


SW5260B 


SWB760E 


SWS260B 


SW3260B 


SWS260B 








|ln■^/^b]^ 


lin^tb]^ 


OTl-^lLb]! 


Un^hi]) 


{HI \2/ k'.'j 


^iii^.'ktl 


liTi'.'ytu "i 


{mii.'k'.'l 


CkHDUp I.EVCI 


11^ 


144 


144 


O.b 


14 


A 


22 


I9t 


6l73Blil|5 0I 


ijii;oirti2 


5 


NA 


<10 Ul 


II J- 


< o.i);i5 


<00l 


-; 005 UJ 


<0.0I UJ 


NA 


6lTSBO2|2 0] 


07IHI02 


2 


NA 


<40 Ul 


140 1- 


< 0.1X15 


<001 


-; 005 Ul 


<0.0I UJ 


NA 


61758021^01 


07/31 102 


5 


NA 


<10 Ul 


<I0 Ul 


< 0.1X15 


<001 


< 005 UJ 


<0.0I UJ 


NA 


6J7SB0J|2 0| 


oefoi/02 


2 


NA 


<40 Ul 


170 


< 0.1X15 


<001 


-;ooo5 


<0.OI 


NA 


ftl73BOi|5ll| 


OSVOI 102 


5 


NA 


<10 Ul 


< [0 Ul 


< 0.1X15 


<001 


< 005 UJ 


<0.0I UJ 


NA 


6173B04|L 5] 


oiiisnn 


1 5 


NA 


-;54 


310 


NA 


WA 


NA 


NA 


NA 


6I7SB04|6 01 


01115103 


6 


NA 


-; 11 


3St 


NA 


WA 


NA 


NA 


NA 


6]7SBCI4|S0] 


oi;i5/oj 


3 


NA 


6.2 


63 


NA 


WA 


NA 


NA 


NA 


6I7SBD5|I 5] 


oi;i5/oj 


1 5 


NA 


<270 


ZJIOt 


NA 


WA 


NA 


NA 


NA 


ftl73B05|4ll| 


Oi;i5/U5 


4 


NA 


49 


130 


NA 


WA 


NA 


NA 


NA 


6173B05|7 51 


oi;i5/uj 


75 


NA 


-; LI 


140 


NA 


WA 


NA 


NA 


NA 


6]7SB06|2 51 


01115103 


25 


NA 


-;55 


IJI» 


NA 


WA 


NA 


NA 


NA 


6I7SB06|6 0] 


01115103 


6 


NA 


<6.9 


14 


NA 


WA 


NA 


NA 


NA 


6l7SBCl6[IOO] 


01115103 


10 


NA 


<.5S 


< 17 


NA 


WA 


NA 


NA 


NA 


617SB07|L 51 


01115103 


1 5 


NA 


< ILO 


IJH 


NA 


WA 


NA 


NA 


NA 


6173B07|5 51 


01115103 


55 


NA 


<.7.l 


71 


NA 


NA 


N\ 


NA 


NA 


ftl73B07|9 01 


0i;i5/U? 


9 


NA 


<6.2 


40 


NA 


NA 


M ■, 


NA 


NA 


bUSB0S\10\ 


oiii5ni:' 


o 


NA 


<55 


S9t 


NA 


rJA 


N\ 


N-\ 


NA 


6I73B0&I5 5I 


0lll5i0-S 


- S 


NA 


<5J 


< 11 


NA 


WA 


NA 


N\ 


NA 


6I73B0S|I0 0| 


01115103 


10 


NA 


<5J 


30 


NA 


WA 


NA 


NA 


NA 


617SB09|2 01 


oi;i6fljj 


■1 


NA 


<5A 


23 


NA 


WA 


NA 


NA 


NA 


6I7SB09|5 51 


oi;i6rtu 


55 


NA 


16 


43 


NA 


WA 


NA 


NA 


NA 


6l7SB(i9|l0 01 


Oi;i6/DJ 


10 


NA 


<6A 


22 


NA 


WA 


NA 


NA 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH As 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wllfil5M 


SW5260B 


SWS260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tU^ 


im-^tm 


Uri^hi]) 


{HI \2/ k'.'j 


^m^.'ktl 


|]Tl'.'/tU "l 


{mii.'k'.'l 


CkHnup l.cicl 


iiA 


144 


144 


O.b 


14 


A 


22 


1» 


619SB0J|4 5I 


li-!n\'02 


45 


<] Ul 


< [0 


36 


< lUftS 


<00l 


-;ooo5 


<0.OL 


-;0 02 


6l?SBOI|6 0] 


07/31 102 


6 


<: Ul 


< 10 


< 10 


< 0.005 


<001 


< 005 Ul 


<oai U3 


-;0 02 


6l9SB0:i2r 
DUP050602D|MSD| 


08*6/02 
0ef06/02 


2 
25 


<] Ul 
<1 Ul 


15 J- 

< [0 


IM J- 
12 


< 0.1X15 

< 0.1X15 


<001 
<001 


-;ooo5 
-;ooo5 


<0.OL 
<0.OL 


-;0 02 

<0 02 


6\9SB01\5\ 


IJIIflft/D2 


5 


<1 Ul 


< 10 


< 10 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 02 


6l9SBUi|4 5I 


UJ; Jl /U2 


45 


<1 Ul 


35 1- 


470 J- 


< 0.1X15 


<001 


-;ooo5 


<0.0I UJ 


<0 02 


6]?SBDI|6Ci] 


07/31 /02 


6 


<] Ul 


< LO 


< 10 


<0.l»5 


<001 


-;ooo5 


<0.0l 


-;0 02 


6I9SB04|7 01 


01/23/03 


7 


<:i.2 


<5.B 


< 17 


NA 


WA 


NA 


NA 


NA 


6I9SB04|IL 51 
DUPOL2KI3A 


01/23/0? 
01/23/113 


11 5 

12 


<:i.7 

<1.2 


<:a.4 
<6.2 


46 
< 1? 


NA 
NA 


WA 
WA 


NA 
NA 


NA 
NA 


NA 
NA 


6iySBD4|L3.0||MSD| 


0I/23/U3 


13 


<i.i 


<6A 


32 


-;Q0064 


<L0fl0&4 


< 0064 


<00064 


< 0064 


6l?SBD5|6 0] 


01/23/03 


6 


NA 


-;55 


I,i0t 


NA 


WA 


NA 


NA 


NA 


6l?SB05|9Ci] 


01/23/03 


9 


NA 


<6 


45 


NA 


WA 


NA 


NA 


NA 


6]9SBCI5[I2 0] 


01/23^1 3 


12 


NA 


-; 13 


no 


NA 


WA 


NA 


NA 


NA 


675SB0I{2) 


07/29/02 


2 


<: Ul 


-; LO 


< 10 


< 0.1X15 


-;ooi 


-;0 005 


<0.0I UJ 


-;0 02 


625SB0I |4] 


07/29/02 


4 


<1 Ul 


-; LO 


< 10 


< 0.1X15 


-;ooi 


-;ooo5 


<Ofll UJ 


<0 02 


^25SB02\2\ 


07/29^12 


2 


<1 Ul 


< [0 


120 


< 0.1X15 


<00l 


<0 005 


<0.0I UJ 


-;0 02 
<0 02 
<0 02 


bl5SB0i\2\ 
DUP07?90?A 


07/29/02 
07/29flJ2 


■1 
25 


<.l Ul 
<! Ul 


< 10 

< 10 


< 10 
17 


< 0.1X5 

< 0.1X5 


<001 
<001 


-;ooo5 
-;ooo5 


<0.01 UJ 
<Ofll UJ 


■^:.'i3B03|5| 
DUPJJ2902E 


07/29^12 
07/29flJ2 


55 


< 1 Ul 
<1 Ul 


< LO 

< LO 


< 10 

< 10 


< 0.005 

< 0.1X5 


<001 
<001 


<0 005 
<0 005 


<0.01 UJ 
<Ofll UJ 


<0 02 
<0 02 


6:5SB04|2) 


07/29^12 


■• 


<1 Ul 


< LO 


45 


< 0.1X5 


-;ooi 


<0 005 UJ 


<Ofll UJ 


-;0 02 


6?5SB04|5| 


07/29^12 


5 


<1 Ul 


< LO 


< 10 


< 0.005 


-;ooi 


-;ooo5 


<Ofll UJ 


<0 02 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH Ae 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 
Kjkncs 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSIOI5M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3WII0I5M 


SW5260B 


SWS260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tU^ 


OTl^lb]^ 


Uri^hi]) 


{a\\2/ k'l J 


^m^.'ktl 


|]Tl'.'/tU "l 


{mii.'k'.'l 


Ckanup I.evcI 


11^ 


144 


144 


fl.A 


14 


A 


11 


I9t 


625SB05|2 0I 


01113103 


-• 


NA 


<44 


I4» 


NA 


WA 


NA 


NA 


NA 


625SB05|7 51 


01/13/01 


75 


NA 


<2.3 


140 


NA 


WA 


NA 


NA 


NA 


6?5SBCI5|ICi0] 


Oi;i3/OJ 


10 


NA 


-; M 


174 


NA 


WA 


NA 


NA 


NA 


6?6SBCi][2r 


07;29rti2 


2 


<: UI 


lao j- 


740 J- 


<0.CO5 


<001 


-;0 005 


<0.OL 


-;0 005 


6?6SB0I|4| 


07;29/02 


4 


■: 1 UI 


13 


92 


< 0.1X15 


<001 


-;0 005 


<0.OL 


-;0 005 


626SB0?|2| 


07;29rti2 


■• 


510 J- 


120 J- 


100 J- 


<0.2 


-;04 


<0.2 


<0.4 


<0.2 


676SBD?|4t 


07;29/02 


4 


<.: UI 


-; LO 


< 10 


< 0.1X5 


-;ooi 


-;ooo5 


<0.OI 


-;ooo5 


6?lSSB03|2) 


07;29/02 


2 


<: UI 


< LO 


< 10 


< 0.1X5 


-;ooi 


-;ooo5 


<0.OL 


-;ooo5 


6?lSSBCi3[^) 


07;29/02 


5 


<1 UI 


< LO 


< 10 


< 0.1X5 


-;ooi 


-;ooo5 


<0.OL 


<0 005 


6263B04|6 5| 
DUPOL2303C|MSD| 


Oi;23/U5 
Oi;23/UJ 


65 

7 


<l.2 
<Ll.2 


<5.B 
<6.2 


69 
-; 12 


NA 
NA 


WA 
WA 


N\ 
NA 


NA 
NA 


NA 
NA 


626SBCI4|9 0] 


01/23/01 


9 


<:l.2 


<5.9 


< 12 


NA 


WA 


NA 


NA 


NA 


6?6SB{i4|ll 0] 


01/23/01 


II 


<1.7 


<:3.4 


28 


<0 00B4 


< 0.0054 


< 0084 


-;0 00B4 


< 0084 


626SB05|7 0] 


01/23/01 


7 


-; 240 D U 


23a 


3I« 


NA 


WA 


NA 


NA 


NA 


626SBD5|G 5] 

DUP012J03E 


01/23/01 
01/23/0? 


85 
9 


<l.9 

<:2.4 


II 
< 17 


< 19 

2n 


< 0095 
<0.03 


< Ofl095 

-;O0J 


< 0095 
<0.03 


-; 0095 
<0.03 


< 0095 
<0 03 


626SB{i5|IOO| 


01/23^1 3 


|i< 


<.23 


< 17 


no 


< 0.01 2 


<OOI2 


<00I2 


< 0.01 2 


<OOI2 


62SSB0]|2 0| 


07/3n/U2 


■* 


<.l UI 


< 10 


< 10 


< 0.1X5 


<00l 


<0 005 


<0.0I UJ 


<0 02 


62SSB0]|5 0| 


07130102 


5 


<.\ UI 


< 10 


19 


< 0.1X5 


<00l 


<0 005 


<Ofll UJ 


<0 02 


62eSB02|2 5| 


07/30^12 


25 


<l UI 


l,«0 J- 


IIJIOD J- 


< 0.1X5 


<00l 


<0 005 


<Ofll UJ 


-;0 02 


62eSB02|5 51 

DUP073CCi:A 


07/30/02 
07/30/02 


55 
5 


<] UI 
<l UI 


< LO 
140 1- 


51 
l,20t J- 


< 0.005 

< 0.1X5 


-;ooi 
-;ooi 


<0 005 

-;ooo5 


<Ofll UJ 
<.0D] UJ 


-;0 02 
-;0 02 


62eSB0J|2 01 


07/3n/U2 


■• 


<1 UI 


< LO 


< 10 


< 0.1X5 


<00l 


<0 005 


<Ofll UJ 


<0 02 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHDipIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH As 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


¥. Ih^ Iben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wllfil5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


lin^tb]^ 


im-^tm 


Uri^hi]) 


{HI \2/ k'l J 


^iii^.'ktl 


lin'.'/tu "i 


{mii.'k'.'l 


CkHDup Level 


iiA 


144 


144 


O.b 


14 


A 


22 


l» 


62e3B0J|4 5I 


07;30rti2 


45 


<] Ul 


< LO 


34 


< o.i);i5 


<0 01 


-;0 005 


<0.0I UJ 


-;0 02 


6?BSBCI4|2] 


07130102 


2 


<1 Ul 


< LO 


< 10 


<0.CCi5 


<001 


-;ooo5 


<0.01 UJ 


-;0 02 


6?BSB04|5] 


07/30/02 


5 


<: Ul 


-; LO 


< 10 


< 0.1X5 


-;ooi 


-;ooo5 


<:o.oi UJ 


-;0 02 


6?BSB05|2] 


07/31 102 


2 


<1 Ul 


< LO 


II 


< 0.1X5 


<001 


-;ooo5 


<Ofll UJ 


<0 02 


6?53B05|5] 


07/31 102 


5 


< 1 Ul 


< LO 


54 


<0.UD5 


<001 


-;ooo5 


<0.0I UJ 


<0 02 


6?5SB06|2| 


07/31 /D2 


■1 


<1 Ul 


< LO 


lU 


< 0.005 UJ 


<001 


< 005 UJ 


<0.01 UJ 


<0 02 


67SSBD6|4) 


07/31 102 


4 


<] Ul 


<10 Ul 


< LO Ul 


< 0.1X5 


-;ooi 


-;ooo5 


<0.OI 


-;0 02 


673SB07(21 


07/31 /02 


2 


» J- 


B» 


l^lOt 


<0.2 


-;04 


<0.2 


<0.4 


<0.3 


673SB07(5J 


07/31 /02 


5 


<1 Ul 


<I0 


1? 


<0.CO5 


-;ooi 


-;ooo5 


<0.OL 


-;0 02 


6?&SB0S|2| 


07/31 102 


■1 


<1 Ul 


l» 


1,700 


< 0.1X5 


<001 


< 005 UJ 


<0.0I UJ 


<0 02 


blSS30S\5\ 


07/31 rti2 


5 


<1 Ul 


< 10 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


-;0 02 


635SB09|2r 
DUPOB0207A 


OB/02/02 
08flHrti2 


2 
25 


36 J- 

<: Ul 


<10 Ul 
IG J- 


47 
310 J- 


< 0.1X5 
< 0.005 UJ 


-;ooi 
-;ooi UJ 


-;ooo5 

< 005 UJ 


<0.OI 

<0.0I UJ 


<0 005 

-; 005 UJ 


6?3SBC}9|5] 


08flH/02 


5 


<] Ul 


<10 Ul 


16 


< 0.1X5 


<001 


< 005 UJ 


<0.0I UJ 


0.005 


62SSBID[Z0] 


07/30/02 


2 


<: Ul 


-; LO 


-; 10 


< 0.1X5 


-;ooi 


-;ooo5 


<0.0I UJ 


-;0 02 


ft2SSB10|^ 01 


07/30.112 


5 


<1 Ul 


-; 10 


-; 10 


< 0.1X5 


-;ooi 


-;ooo5 


<0.0I UJ 


<0 02 

-;0 02 

<0 02 


'.:&3BLI|2| 
DUPJTiL02\|MSDi 


07/11 ■'■: 
07/31 /U2 


2 
25 


<1 Ul 
< 1 Ul 


40 

< 10 


no 

34 


< 0.1X5 

< 0.005 


-;ooi 

<001 


-;ooo5 
-;oiJ05 


<0.0I UJ 

■: 0.01 UJ 


6?&SBLI|5| 


07/31 /D2 


5 


< 1 Ul 


< 10 


32 


< 0.1X5 


<001 


-;0 005 


■;o.oi UJ 


<0 02 


62BSBL2|2 0| 


0I/I7/IU 


2 


< J.l 


< ILO 


i,a» 


N.i. 


WA 


NA 


NA 


NA 


62BSBL2[5 5| 

DUPOL1T03B|MSD| 


OI/l7flJ3 
01/17/03 


55 


<.1.3 


<6.5 
<6.5 


16 
< 13 


NA 
NA 


WA 
WA 


NA 
NA 


NA 
NA 


NA 
NA 


62BSBI2[IO0] 


01/17^13 


10 


<l.l 


<5j6 


< 11 


NA 


NA 


NA 


NA 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH Ae 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
swao 1 5M 


SW5260B 


SWS760E 


SW3260B 


SW3260B 


SW3260B 








lln■^/^b]^ 


liTl^tb]^ 


im-^tm 


Uri^hi]) 


{a\\2/ k'l J 


^m^.'ktl 


liTi'.'ytu "i 


{mii.'k'.'l 


Cleanup I.Evcl 


iiA 


144 


144 


fl.A 


14 


A 


22 


I9t 


62SSBtI|2 0I 


Oi;i7/D? 


2 


<1.L 


<5.5 


< 11 


NA 


WA 


NA 


NA 


NA 


628SBn|6 0] 


oi;i7/oj 


6 


<1.2 


<6A 


< 17 


NA 


WA 


NA 


NA 


NA 


6?3SBn|IO.a] 


oi;i7/oj 


10 


<:l.2 


<6.l 


51 


NA 


WA 


NA 


NA 


NA 


628SBI4|3 0] 


oi;i7/oj 


3 


<1.2 


<5.B 


< 17 


NA 


WA 


NA 


NA 


NA 


628SBL4[6 0| 


0i;i7/D? 


6 


<1.5 


<7.6 


^ 


NA 


WA 


NA 


NA 


NA 


6?SSBL4|I0 0I 


oiinnn 


10 


<1.2 


<5.a 


< 1? 


NA 


WA 


NA 


NA 


NA 


62SSB15|2 0] 


oi;i7/oj 


2 


<1.L 


<:5.5 


18 


NA 


WA 


NA 


NA 


NA 


628SBI5|6.0] 


oi;i7/oj 


6 


<i.3 


<6.3 


M 


NA 


WA 


NA 


NA 


NA 


628SBI5|9 5] 

DUPOLI70JA 


oi;i7/o? 

0lll7Ar> 


95 
10 


<1.2 

■;l.L 


<:5.B 

<5.7 


< 17 

< II 


-; 0053 
-; 0057 


< 0.005B 

< 0.0057 


< 0053 

< 0057 


< 0055 

< 0057 


< 005B 

< 0057 


628SBL&I6 0I 


oi;2J/ui 


6 


<L1.2 


<.5.9 


< 12 


NA 


WA 


NA 


NA 


NA 


628SBL6|G5] 

DUPOL2H)3D 


Oi;23/OJ 
Oi;23rtU 


85 
9 


<:l.3 

<.1.3 


<6J 
<6.3 


90 

ist 


NA 
NA 


NA 
WA 


NA 
NA 


NA 
NA 


NA 
NA 


6?SSBL6|I40] 


Oi;23rtU 


4 


<:l.2 


<5.9 


< 17 


< 0059 


<0fl059 


< 0059 


-; 0059 


< 0059 


62BSBI7|2 01 


oi;i7/oj 


2 


<1.L 


<:5.4 


12 


NA 


WA 


NA 


NA 


NA 


62BSBI7|7 01 


oi;i7/oj 


7 


<1.2 


<5.B 


< 17 


NA 


WA 


NA 


NA 


NA 


6?SSBL7|I0 0| 


oi;i7/oj 


10 


<1.L 


<5j6 


< II 


NA 


WA 


NA 


NA 


NA 


T6[5SEOL|2.0| 


0B;Olrti2 


■• 


<l Ul 


17 1- 


T) 


< 0.1X5 


-;ooi 


<0 005 


< 0.0 1 UJ 


<0 02 


T6L5SE0L|4.5| 


ob;oi/D2 


45 


<l Ul 


24 1- 


2S0 J- 


< 0.1X5 


<001 


< 005 UJ 


■;o.oi UJ 


<0 02 


T6[5SH02|2J>| 


07;3lrti2 


2 


<1 Ul 


< 10 


10 


<0.CO5 


<001 


<0 005 


<0.OL 


<0 02 


T6[5SH02|5J>| 


07IHI02 


5 


<] Ul 


< LO 


-; 10 


< 0.1X5 


-;ooi 


< 005 U] 


<Ofll UJ 


<0 02 


T6E5SH03|2J>| 


01115103 


2 


NA 


< 1 to 


711 


NA 


WA 


NA 


NA 


NA 


T6[5SHOJ|6.0| 


01115103 


6 


NA 


<7.5 


29 


NA 


WA 


NA 


NA 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH As 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTItE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wafil5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tU^ 


im-^tm 


Uri^hi]) 


{a\\2/ k'.'j 


^m^.'ktl 


liTi'.'ytu "i 


{mii.'k'.'l 


CkflDUp I.EVCI 


iiA 


144 


144 


O.A 


14 


A 


11 


I9t 


76L5SE03|1U0| 


01115103 


10 


NA 


<5.9 


< 17 


NA 


WA 


NA 


NA 


NA 


T6LSSE02|2J)| 
DUP08tl602C 


08*6/02 
08*6/02 


2 

25 


<l UJ 


16 1- 

<40 


410 J- 
394 


< 0.1X15 

< 0.1X15 


<001 
<001 


-;ooo5 
-;ooo5 


<0.OL 
<0.OI 


<0 02 
-;0 02 


T6iaSH02|5J>| 


08*6^12 


5 


<1 Ul 


<10 Ul 


28 J- 


< 0.1X5 


<001 


-;ooo5 


<0.OI 


<0 02 


SI5SBOL|2 0| 


08*6/02 


■• 


< 1 Ul 


< 100 


360 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


S]5SBOL|5 0| 


08*6/U2 


5 


<1 Ul 


IB 1- 


270 J- 


< 0.1X15 


<00l 


-;ooo5 


<0.OL 


<0 005 


S15SB02J2 0I 


08*1/02 


2 


<.: Ul 


17 


44 


< 0.1X5 


<001 


-; 005 UJ 


<0.0I U3 


<0 005 


SI5SB02|4 0| 


08*1/02 


4 


<: Ul 


-; LO 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.OI 


<0 005 


SI5SBO3|2 0| 


08*6/02 


2 


<1 Ul 


]I0 ]- 


5H J- 


<0.CO5 


<001 


-;ooo5 


<0.OI 


<0 005 


SI5SBO3|5 0| 


08*6/U2 


5 


<1 Ul 


<10 Ul 


< LO Ul 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


<0 005 


SI5SBO4-I2 0I 


0i;i4flJJ 


■1 


NA 


<:5.7 


60 


NA 


WA 


NA 


NA 


NA 


S]5S3mi5 5] 


0i;i4/0J 


55 


NA 


<5.a 


18 


NA 


WA 


NA 


NA 


NA 


SI55BO4I1O0I 


oi;i4/oj 


10 


NA 


<6 


< 17 


NA 


WA 


NA 


NA 


NA 


5I5SB03{I 5| 


oi;i5/oj 


1 5 


NA 


<230 


l,SOt 


NA 


WA 


NA 


NA 


NA 


SI5SB05]5 5| 

DL'P0LIH)3A 


oi;i5/oj 
oi;i5/oj 


55 
6 


NA 
NA 


<6 
<6.5 


27 
< 13 


NA 
NA 


WA 
WA 


NA 
NA 


NA 
NA 


NA 
NA 


SI5SBO5|70| 
nUPDILSOJE 


oi;i5rtu 
oiii5n:r> 


7 
75 


NA 
NA 




59 
94 


NA 
NA 


WA 
WA 


NA 
N\ 


NA 
NA 


NA 
NA 


Sl.'iSB06|J0| 


Olll6iO-> 


3 


NA 


<5.B 


59 


NA 


WA 


N\ 


NA 


NA 


S]5SBOb[60] 


oi;i6/uj 


6 


NA 


<7.4 


42 


NA 


WA 


NA 


NA 


NA 


Sl5SBO6[:O0] 


oi;i6fljj 


10 


NA 


<9.l 


27 


NA 


WA 


NA 


NA 


NA 


£I5SB07|1 5] 


oi;i5rtu 


1 5 


NA 


SH 


HI 


NA 


NA 


NA 


NA 


NA 


SI5SBO7]5 0| 


01115103 


5 


NA 


<5.B 


< 17 


NA 


WA 


NA 


NA 


NA 


SI5SB071Sfi] 


01115^3 


S 


NA 


■;7.E 


100 


NA 


NA 


N^ 


NA 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHDipIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH Ae 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


¥. Ih^ Iben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSIII15M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3WII0I5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


lin^tb]^ 


im-^tm 


Un^hi]) 


{a\\2/ k'l J 


^iii^.'ktl 


lin'.'ytu "i 


{mii.'k'.'l 


CkflDup Level 


iiA 


144 


144 


fl.A 


14 


A 


22 


I9t 


600A3B0I|2|MSD 
DUPOSO702A|MSD| 


0MHI02 

oe;o7/02 


-• 
25 


NA 
NA 


< [0 

< to 


< 10 

< 10 


NA 
NA 


WA 
WA 


NA 
NA 


NA 
NA 


NA 
NA 


lS0OASBOI|4]MSD 


oe;o7/02 


4 


NA 


-; [0 


12 


NA 


WA 


NA 


NA 


NA 


600ASB02[?1 


oefln/02 


2 


NA 


<10 Ul 


22 J- 


NA 


WA 


NA 


NA 


NA 


60nASEO2|41 


IJMH 102 


4 


NA 


<10 Ul 


< 10 


NA 


WA 


NA 


NA 


NA 


6O0A3B0J|2 0| 


oaio\io2 


■• 


NA 


<I0 Ul 


< 10 


NA 


WA 


NA 


NA 


NA 


iSOCiASBO^I^Ci] 


0&IO]>02 


5 


NA 


<200 UJ 


IJ» 


NA 


WA 


NA 


NA 


NA 


600ASHM|21 


ll8flH/02 


2 


NA 


12 


16 


NA 


WA 


NA 


NA 


NA 


600ASHM[51 


08flH/02 


5 


NA 


<10 Ul 


19 J- 


NA 


WA 


NA 


NA 


NA 


60nASEO5|2| 


0SIIHI02 


■• 


NA 


< [0 


24 


NA 


WA 


NA 


NA 


NA 


600ASEOS|51 


U8flH/D2 


5 


NA 


< [0 


< 10 


NA 


WA 


NA 


NA 


NA 


600ASH06[21 


0&IO]>02 


2 


NA 


< 10 


< 10 


NA 


WA 


NA 


NA 


NA 


600ASB0ti[5] 


0&IO]>02 


5 


NA 


<I0 UJ 


< 10 UJ 


NA 


WA 


NA 


NA 


NA 


60OASBO7|2 0] 


01117103 


2 


NA 


< 110 


7^» 


NA 


WA 


NA 


NA 


NA 


60CASB07|5 5| 


0i;i7/0J 


55 


NA 


<:5.7 


17 


NA 


WA 


NA 


NA 


NA 


600ASB07|I0 0| 


oi;i7/oj 


10 


NA 


<.5S 


IS 


NA 


WA 


NA 


NA 


NA 


6lKiASB{iS[2ll| 


oi;i7/oj 


2 


NA 


<.5A 


66 


NA 


NA 


NA 


NA 


NA 


6O0A3B0S|5 5| 
DUPJIL703C 


oiinnii 
oiinnii 


55 


NA 
NA 


< H 
<5.S 


35 


NA 
NA 


NA 
NA 


N\ 
N\ 


NA 
NA 


NA 
NA 


600ASB0S|7 0| 


oi;i7/uj 


7 


NA 


<6.3 


17 


NA 


NA 


NA 


NA 


NA 


600ASB09|2 0] 


oi;i6/uj 


2 


NA 


<5.5 


1» 


NA 


NA 


NA 


NA 


NA 


600ASB09|7 0| 
DUPOII603C 


oi;i6/uj 

Oi;i6/DJ 


7 
75 


NA 
NA 


<6 
<5.i 


27 
< 17 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 



December 1005 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH As 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wllfil5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








|ln■^/^b]^ 


liTl^tb]^ 


im-^tm 


Uri^hi]) 


{a\\2/ k'.'j 


OTl^.'klil 


|]Tl'.'/tU "l 


{mii.'k'.'l 


Ckanup Level 


IIA 


144 


144 


fl.A 


14 


A 


11 


I9t 


600A3B091IOO||M&D| 


IJIVIMIi 


10 


NA 


<7A 


24 


NA 


NA 


NA 


NA 


NA 


6OOCSB0l|2r 


07IHI02 


2 


<] Ul 


< 10 


NA 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


600CSBOI|5] 


07/31 102 


5 


<: Ul 


<10 Ul 


NA 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


600CSB02{2] 


07/31 102 


2 


<1 Ul 


< LO 


NA 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


60I)CSH02|4.0T 


07/31 102 


4 


< 1 Ul 


< LO 


N\ 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


6iJI)CSH03|?.U| 


07/29^12 


■1 


<1 Ul 


< LO 


NA 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 005 


600CSB03|5.0| 


07/29/02 


5 


<.: Ul 


-; LO 


NA 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


<0 005 


60l)CSHO4f2.0| 


07/29/02 


2 


<] Ul 


< 10 


NA 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


<0 005 


60l)CSBO4|5.0] 


07/29/02 


5 


<1 Ul 


5I« 


NA 


<0.CO5 


<001 


-;ooo5 


<0.OL 


<0 005 


6iJK:SB05[1.0\ 


oiinnn 


■• 


NA 


<l.l 


N\ 


N\ 


NA 


NA 


NA 


NA 


6iJI)CSH05|S.0| 


01/13/03 


S 


NA 


<1.2 


NA 


NA 


NA 


NA 


NA 


NA 


60OCSB05|L0.O| 


01/13/03 


10 


NA 


<].2 


NA 


NA 


NA 


NA 


NA 


NA 


600CSB06|2.0| 


01/13/03 


2 


NA 


-;43 


NA 


NA 


NA 


NA 


NA 


NA 


60I)CSH06[5.0| 


0I/I3rti3 


5 


NA 


L 9 


NA 


NA 


NA 


NA 


NA 


NA 


600CSB06|IO.O| 


01/13/03 


10 


NA 


<1.7 


NA 


NA 


NA 


NA 


NA 


NA 


600CSH07r:.0] 


01/13/133 


■• 


NA 


<53 


NA 


NA 


NA 


NA 


NA 


NA 


60I)CSH0T|5.5| 


OI/I3/U3 


55 


NA 


<:l.2 


NA 


NA 


NA 


NA 


NA 


NA 


6nOCSBn7|L0.O| 


OI/I3/U3 


10 


NA 


<1.3 


NA 


NA 


NA 


NA 


NA 


NA 


63nFD3SEOL|2fl| 


oe/oi/U2 


■1 


<l Ul 


< 100 


32* 


< 0.1X5 


<001 


<0 005 


<0.OI 


< 005 


60nFDSSEOL|J.5| 


Oe/OI/132 


35 


<: Ul 


4fe0 


l,»t 


< 0.005 


<001 


<0 005 


<0.OL 


<0 005 


6O0FDSSEO2|2fl| 


0I/I5/U3 


■• 


<i 


<52 


IJOt 


NA 


NA 


NA 


NA 


NA 


6C0FDSSEO2|5.5| 


01/15/133 


55 


< 1 2 U] 


<6 


6i 


NA 


NA 


NA 


NA 


NA 


60C1FDSSEIJ2|10 0| 


01/15/133 


10 


<l.2 


<6.l 


14 


NA 


NA 


NA 


NA 


NA 



December 2005 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHDipIr Nami 


Sampk 
DBle 


^^Diplr 
Dcplh 


IPH As 
GbedUik 


IPH Ae 
Dk»l 
1 <t-',:-C>.| 


TPH As 

FbcI Oil 

(c.i-c^,! 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTUE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wllfil5M 


SW5260B 


SWS760E 


SWS260B 


SW3260B 


SWS260B 








|ln■^/^b]^ 


lin^tb]^ 


Oii^'kb]^ 


Un^hi]) 


{HI Ml \.j< J 


^iii^.'ktl 


imj-IV-M "i 


{mii.'k'.'l 


CkflDup Level 


IIA 


144 


144 


O.b 


14 


A 


22 


I9t 


ii'KJRRSBOI|2.0| 
DUP0e(i502E 


00105102 
0&IO5I02 


-• 
25 


<] Ul 
<l UJ 


24 J- 
5S 1- 


294 
IJOt J- 


< o.ims 

< 0.1X15 


<0 01 
<001 


-;ooo5 

< 005 Ul 


<0.0I UJ 
<Ofll UJ 


NA 
NA 


6(lORR5Eai|5.5t 


0&IO5I02 


55 


<: Ul 


<10 Ul 


< 10 Ul 


< 0.1X15 


<001 


-;ooo5 


<0.0I UJ 


NA 


600RR5B{l2|?.Or 


0&tO5>02 


2 


<1 Ul 


14 


S9 


< 0.1X15 


<001 


-;ooo5 


<Ofll UJ 


NA 


6OORRSB02|5.O| 


0Hlli5l02 


5 


< 1 Ul 


22 J- 


5.1 J- 


< 0.1X15 


<001 


< 005 UJ 


<0.0I UJ 


NA 


6OORRSB0J|?.O| 


oaio5nj2 


■• 


L 5 J- 


050 J- 


A,l» 


< 0.1X15 


<001 


< 005 UJ 


<0.0I UJ 


NA 


600RRSB03|5.0} 


0&IO5I02 


5 


1 1- 


2i 3- 


13Q 


< 0.005 UJ 


<0 0l UJ 


< 005 UJ 


<0.0I UJ 


NA 


600RRSE0i[l]MSD 


0&Hy!>02 


2 


<: Ul 


<40 Ul 


3» J- 


<0.CO5 


<001 


-;ooo5 


<0.OL 


NA 


6O0RRSEO4|4|MSD 


0&Hy!>02 


4 


<] Ul 


<10 Ul 


l» J-l- 


< 0.1X15 


<001 


-;ooo5 


<0.OI 


NA 


6!X1RRSH05|?.0| 


Oi;i6/D? 


■• 


NA 


<6.2 


21 


NA 


NA 


NA 


NA 


NA 


6!JORRSH05|6.0| 


oi;i6rtu 


6 


NA 


<6 


< 17 


NA 


NA 


NA 


NA 


NA 


6O0RRSH05|L0.O| 


oi;i6/oj 


10 


NA 


<.5.S 


19> 


NA 


NA 


NA 


NA 


NA 


600RR5BI>6|?.0] 


01/21/01 


■• 


<i.l 


<21 


IJ» 


NA 


NA 


NA 


NA 


NA 


600RR5BD6|5.^] 

DUPOI2103D 


01/21/01 
01/21 rtU 


55 
6 


<1.2 

<:l.2 


26 
<6 


99 
14 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


600RRSH06|LO.O| 


01/21 rtU 


10 


<].2 


<:5.8 


< 17 


NA 


NA 


NA 


NA 


NA 


6!JORRSH07|?.0| 


01/22/01 


2 


<].[ 


<53 


I4» 


NA 


NA 


NA 


NA 


NA 


fiOORRSH0T|7.O| 


0l/2?Ali 


7 


<].2 


<5.9 


16 


NA 


NA 


N\ 


NA 


NA 


600RRSH0T|9.5| 


0l/2?Ali 


9 5 


<1.4 


-; 14 


3« 


NA 


NA 


NA 


NA 


NA 


6OORRSH0e|?.O] 


01/21 /UJ 


2 


NA 


-;27 


541 


NA 


NA 


NA 


NA 


NA 


6OORRSH0e[5.5| 
DUP0I2103E 


01/21 rtU 
01/21 rtU 


55 
6 


NA 
NA 


<5.7 


< 11 

< 17 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


6OORRSE0S|L0.O| 


01/21 rtU 


10 


NA 


<9.5 


32 


NA 


NA 


NA 


NA 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Soil 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH Ae 
Dk»l 


TPH As 

FbcI Oil 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
3Wafil5M 


SW5260B 


SWS260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tb]^ 


OTl^lb]^ 


Uri^hi]) 


{a\\2/ k'l J 


^m^.'ktl 


|]Tl'.'/tU "l 


{mii.'k'.'l 


CkHDup l.cvcl 


iiA 


144 


144 


0.A 


14 


A 


11 


19t 


&KJRRSBIiy|?.0| 


iji;2:riii 


-• 


NA 


< 110 


2JM 


NA 


WA 


NA 


NA 


NA 


6DDRRSB09 17.5 1 |M S D J 


01/22/01 


15 


NA 


<5.B 


< 12 


NA 


WA 


NA 


NA 


NA 


600Rn5BII9[9.5L 


01121103 


S5 


NA 


<9.5 


46 


NA 


WA 


NA 


NA 


NA 


6DO5DSBOI|2 01 


0&IOb>02 


2 


<1 UI 


<400 


l^lOt 


<0.CO5 


<001 


-;0 005 


<0.OL 


-;0 02 


ftO0SDSB0l|5ll| 


ijiimft/D2 


5 


< 1 UI 


<10 UI 


< LO UI 


< 0.005 UJ 


-;ooi UJ 


< 005 UJ 


<0.0I UJ 


<0.02 UJ 


6O0SDSB0?|2 0| 


oaio\nj2 


-• 


<1 UI 


m 


l,l» 


< 0.1X15 


<001 


-;0 005 


<0.0I UJ 


<0 02 


60CSDSB02|5 0| 


0&IO]>02 


5 


<.: UI 


18 


156 


<0.l»5 


<001 


-;ooo5 


<0.0I UJ 


-;0 02 


60OSDSB03|2 0| 


08*6/02 


2 


<: UI 


<10 UI 


< 10 UI 


< 0.1X5 


<00] 


-;ooo5 


<0.OL 


<0 02 


60OSDSB03|5 5| 


08*6/02 


55 


<: UI 


<10 UI 


36 ]- 


< 0.1X15 


<00] 


-;ooo5 


<0.OL 


-;0 02 


600SDSB04|2II| 
DUP0e0602E 


08*6^12 
08*6^12 


25 


<! UI 
<1 UI 


<10 UI 
<I0 UI 


< LO UI 

< LO UI 


< 0.1X15 

< 0.1X15 


<001 
<001 


<0 005 
<0 005 


<0.OL 
<0.OL 


<0 02 

-;0 02 


60CSDSB04|5 0| 


08*6/02 


5 


<: UI 


<I0 UI 


< kO UI 


<0.l»5 


<001 


-;ooo5 


<0.OL 


-;0 02 


6lX>SD5Ba5|?| 


08*7/02 


2 


<] UI 


< 10 


< 10 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


-;0 02 


6IX>SD5BD5|5I 


08*7/02 


5 


<] UI 


<I0 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


-;0 02 


L1TDSB0I|2 51 


07/29/02 


25 


<] UI 


-; LO 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


NA 


L1TDSB0I|5 01 


07/29/02 


5 


<1 UI 


-; LO 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.OL 


NA 


L1TDSB02|2 0I 


07/29^12 


2 


<1 UI 


< [0 


< 10 


< 0.1X5 


<00l 


-; 005 UJ 


<0.0I UJ 


NA 


L1TDSB02|5 0] 


07/29/02 


^ 


<.: UI 


< 10 


< 10 


< 0.005 


<001 


<0 005 


<0.OL 


NA 


L1TDSB0J|2 01 


07/29^12 


-1 


<.\ UI 


<I0 UI 


< LO UI 


<0.CO5 


<001 


<0 005 


<0.OL 


NA 


L1TDSB0J|5 0I 


07/29^12 


5 


<] UI 


<10 UI 


< 10 UI 


<0.CO5 


<001 


<0 005 


<0.OL 


NA 


L1TDSB04|2 01 


07/29^12 


2 


<1 UI 


-; fo 


< 10 


< 0.1X5 


tool 


<0 005 


<0.OL 


NA 


L1TDSB04|5 0] 


07/29/02 


5 


<] UI 


< LO 


< 10 


< 0.1X5 


<001 


-;ooo5 


<0.0t 


NA 


L1TDSB05|2 01 


07/29^12 


■• 


<1 UI 


<40 


2H 


< 0.005 


<001 


<0 005 


<0.OL 


NA 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHDipIr Nami 


Sampk 
Dale 


^^Diplr 
Dcplh 


IPH As 
GaEoUiK 


IPH As 
Dk»l 
1 <t-',:-C>.| 


TPH As 

FbcI oil 


Beiuiiil' 


1 ci lui ni' 


¥. Ih^ Iben/i ni' 


iDlal 
Kjkncs 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSI015M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
swafi 1 5M 


SW5260B 


SWS260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


liTl^tb]^ 


im-^tm 


Uri^hi') 


{HI \2/ k'l J 


^m^.'ktl 


liTi'.'ytu "i 


{mii.'k'.'l 


Cleanup I.Evcl 


iiA 


144 


144 


O.b 


14 


A 


21 


l» 


L1TDSB05|5 0] 


07l2fH02 


5 


<] Ul 


<10 Ul 


< 10 Ul 


< o.i);i5 


<00l 


-;ooo5 


<0.OL 


WA 


L1TDSB06|2 01 


07;29/02 


2 


<1 Ul 


<10 Ul 


< 10 Ul 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


WA 


L1TDSB06|4 51 


07;29/02 


45 


<: Ul 


14 


< 10 


< 0.1X15 


<001 


-;ooo5 


<0.0t 


WA 


6OOSEI0l[2| 
DUPIhSOWl?A 


08*6/02 
0HKlhnJ2 


2 
25 


<1 Ul 

< 1 Ul 


47 

<I0 Ul 


93* 

26 ]- 


< 0.1X15 
<0.CO5 


<001 
^001 


< 005 UJ 

-;ooo5 


<Ofll UJ 
<0.OL 


<0 02 
<0 02 


6003EIOI|4| 


oaiubnj2 


4 


IfiVt J- 


140 J- 


12 ]- 


<0.5 UJ 


-; 1 If J 


<0.5 UJ 


<1 Ul 


<2 Ul 


600SEIO:|2| 


08*6/02 


2 


<: Ul 


<I0 Ul 


65 J- 


<0.l»5 


<001 


-;ooo5 


<0.OL 


-;0 02 


6{iOSBI07[4| 


08*6/02 


4 


<1 Ul 


<10 Ul 


< 10 Ul 


< 0.005 


<001 


-;ooo5 


<0.OI 


<0 02 


600SEI03[2| 


08*5/02 


2 


<1 Ul 


<10 Ul 


22 


<0.CO5 


<001 


-;ooo5 


<0.OI 


-;0 02 


6{i0SBI0J|4| 
DUPOS0S)?D 


08*5^12 
08*5^12 


4 
45 


<1 Ul 
< J Ul 


<10 Ul 
<I0 Ul 


< [0 Ul 
< 10 


< 0.1X15 

< 0.1X15 


<001 
<00] 


<0 005 
<0 005 


<0.OI 
<0.OI 


<0 02 

-;0 02 


6OOSEI04|2| 


08*6^12 


2 


<: Ul 


-; 10 


18 


< 0.1X5 


<001 


-;ooo5 


<0.OI 


-;0 02 


6(I0SBICI4|4| 


08/06/02 


4 


<: Ul 


<10 Ul 


< 10 Ul 


< 0.1X15 


<001 


-;ooo5 


<0.OI 


-;0 02 


600SBI05|2| 


08*5/02 


2 


<1 Ul 


<10 Ul 


11 ]- 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


-;0 02 


600SEI05|4| 
DL'POS0Hi?A 


08*5/02 
08*5/02 


4 
45 


<] Ul 
<1 Ul 


<I0 Ul 
<I0 Ul 


< 10 

< 10 


< 0.1X15 

< 0.1X15 


<001 
<001 


-;ooo5 
-;ooo5 


<0.OI 

<o.ot 


-;0 02 
-;0 02 


6C0SEI06[2| 


08*5^12 


■* 


<.l UJ 


<I0 Ul 


44 J- 


< 0.1X15 


<00l 


<0 005 


<0.OI 


-;0 02 


6D0SEI06|4| 


08*5/112 


4 


<l Ul 


<10 Ul 


< 10 


< 0.1X5 


<001 


<0I'05 


<0.OL 


<0 02 


6OOSEI07|2| 


08*2rti2 


■* 


<l Ul 


<10 Ul 


19 


< 0.1X5 


<001 


< 1105 UJ 


■:.oai UJ 


<0 02 


6MSEI07|4| 


08*2rti2 


4 


<.: Ul 


<10 Ul 


48 


< 0.1X5 


<00l 


< 005 UJ 


<Ofll UJ 


<0 02 


6<iOSEIOS|2| 


08*2/02 


■• 


<l Ul 


<10 Ul 


47 


< 0.1X5 


<001 


<0 005 


<0.OL 


-;0 02 
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Tabic C-r 

SuBmaijof ITHHKIKK.andMI'BK KL-mlD in Sotl 

CommL^r^/PX Stnclj Ana 

PifEtdia orSm Praru: iscd, C bI i Comi a 



SHupIr Nami 


Sampk 


^^Diplr 
Diplh 


IPH As 
GbedUik 


IPH As 
Dk»l 
1 <t-',:-C>.| 


TPH As 

FbcI Oil 

(c.i-c^,! 


Beiuiiil' 


1 ci lui ni' 


K Ih^lben/i ni' 


iDlal 
Kjkncs 


MTBE 






AnslylicBl 
Mclbiod 


GC/M S Comb 
3WSIII15M 

1 


GC/MS Comb 
3Wail5M 


GC/M3 Comb 
SWSfi 1 5M 


SW5260B 


SWB260E 


SWS260B 


SW3260B 


SWS260B 








lln■^/^b]^ 


lin^tb]^ 


im-^tm 


Un^ki]) 


{HI \2/ k'.'j 


OTl^.'kb]| 


lin'.'ytu "i 


{mii.'k'.'l 


CIcHDup Level 


iiA 


144 


144 


O.b 


14 


A 


21 


I9t 


6U0SBI0S|4| 


IJMHI02 


4 


<] Ul 


<10 Ul 


II 


< ii.ims 


<00l 


-;ooo5 


<0.OL 


<0 02 


600SE 109121 


08fl)5/02 


2 


<: Ul 


<10 Ul 


< 10 


< 0.1X15 


<001 


-;ooo5 


<0.OL 


<0 02 


600SEI09|4| 


0&IO5I02 


4 


<1 Ul 


<10 Ul 


17 


<0.l»5 


<00l 


<0 005 


<0.OL 


-;0 02 



NalBi 
Cleanup Levels iicfaundin Tiblc 2 

BOLB valuer ind ic; ale ^o ncculnliitn ciceeiil] ng ^ leinup Irvct 

DUPpicCii mdlcBlei b I iiulI dupl ic ale ^ amplf ; paieni simple piecede^ dup\\ctle ^eiapie 

f«l - feci bcLoA giDuinil surface 

mf Jkg - mlllif nim pec kllitgcam 

MSD - Miliix spike dupLicil? 

MSD mdic ales lo Ihc Lib<jrilDi^ ivhich suuplc^ ivcrc lo be iiudlDrlhf MSO quihly cdMidI sampk inalysrs These iic nol miliik spike rcsulls. 

MTB£-Melhjl Icrl-bulyl elbicr 

NA - DDl analgia] 

TPH- Total pclmLciim hydrae acbnns 

TPH as Fuel Oil u'lng a molo r nil slandaid "■ i Ih c arbon range C„-C |» 

it- Dalavahdalion qualifier "The inalyle ^aspmlUvely idcnIiCicd. Itie assiKlaled numerical value is biased high due lo a highsurnigale iccoveiy and shoiilcl be considered an 

appitiMmale cnin-cnlrBliuiiDf llic analyle in Ihc sampk." 

J-- D ala ^ al id Bliou qualifier "The aualyle a as pusll i^ ely IdcnIiCicd. Ibie associaled numerical values is bl aned low due lo a htAsunogale rrcavery andaJnuld be consideird an 

apprtiximale concenlrilionaf Ihc analyle in Ihc sample." 

UJ- Dala vaLidalion qualifier "The aualyle i^as nuldelecled above I he ic[iojled sample quanlilalion Limil. however, Ihe repocled quanlilaliDnhmil I'l ap pii>ii m ale and may oc may nul 

reprrsenl Ihc aclual llmll ofquanlilaUou ne^ei^ary Id accurately and precisely measure Ihe analyle m Ihc sample." 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlifDmlB 



Sainplr Name 


Samplr 
Batr 


Saniph 
Orplh 

IfTfll 


I^BCE 


2-BiilaiiDDr 


AcrtoDC 


Carbon 
Obnllidr 


ChbralflrB 


IraDE- 
l^DCP 


AllOlbcr 
\OCa 






AUHlylLCHl 

McIIhkI 


SWe260B 


SW8260H 


3WS260H 


SWS260E 


5WS260B 


5W5260B 


SW5260B 








im^'k'^f 


ini^i/k^lj 


f[ii|]/hi]j 


Oiic/kb]! 


|llll?/kL?l 


|inb]/k^^ 


1 m^/k^ h 


SircenlDf Level 


NE 


s.a 


0.24 


200 


Ni: 


NE 


_. 


60LSE0I|?| 


0'i'U6K\2 


2 


N.-\ 


NA 


NA 


WA 


NA 


NA 


ND 


60ISE0I|4| 


03/06/02 


4 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


6ai5B02|2.5] 


05^15/02 


25 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6QI5B02|4.5] 


05/05/02 


45 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


60I5BOI|2.O] 


05^15/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


6ai5BOI|5.0] 


03/05/02 


5 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


6055BOI|IO.O] 


01/2 2/0 J 


10 


< 00055 


-; 0.012 


-; 0.053 


< 0.01 2 


<0 005B 


<0 005B 


ND 


605SBO2|S.O] 


OJ/16/02 


5 


<0011 


< 0.021 


<O.II 


0.024 


<:00[l 


<OOII 


ND 


609SB<-l\H<'\ 


01 /I 4/0 J 


5 


< 0057 


< 0.017 


-; 0.037 


< 0.01 7 


<0 00B7 


<0 00S7 


ND 


6]U5BI>l|2.ir| 

DUF0S050?E|MSD| 
6J05BOI|5.O] 


05/115/02 
03/n5/02 


2 
25 


<L0 005 U3 
<:0 005 UJ 


<005 U) 
<005 U) 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 00'i 


<00L 

■;00L 


ND 
ND 


03^15/02 


5 


<:ooo5 UJ 


<005 U3 


<0 05 Ul 


0.005 Jt 


<0 005 


<00L 


ND 


610SB02|7.51 


01/16/03 


75 


<0 006 


0.0 J 7 


-;0.06 


< 0.01 2 


<L0 006 


<0 006 


ND 


6I05B03|S.5] 


01/14/03 


85 


<0 007 


-; 0.014 


-;o.07 


< 0.014 


<:ooo7 


<0 007 


ND 


6l0SBO4|7.51 


01/14/03 


75 


13 


-; 0.025 


<0.12 


< 0.025 


<00L2 


<00L2 


ND 


61I5BOII2.0] 


05rti?/O2 


2 


<:ooo5 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


6n5BOI|5.0] 


Oa/02/02 


5 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


61 I5B02[2.0| 


03/02/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6] I5B02|5.0| 


05/II2/02 


5 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<:ooi 


ND 


6] I5B03|2.0| 


05^12/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0JI05 


<00l 


ND 


DUP0502O2C 


05^12/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6] I5B03|5.0] 


05/U2/02 


5 


<:ooo5 Ul 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<0OE 


ND 


61 I5B04|2.0] 


05^12/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


61 35B04|4.5] 


05^12/02 


45 


<0 005 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 Ul 


< 0.005 UJ 


<0.0I UJ 


ND 


61 I5B05|2.0] 


05/U2/02 


2 


<:ooo5 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 Ul 


-; 0.005 UJ 


<0OE 


ND 


6 J I5B05|4.0] 


05/02/02 


4 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


61 I5B06|2.0] 


05/02/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 
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Tabic C-2 
SuBDiarj of VOC KceuIIb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlifDmlB 



Sampk Name 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrloBC 


Carbon 
Dbnllidr 


ChbralflrB 


IraDE- 
l^DCP 


AllOlbcr 
\OCa 






AUHlylLCHl 

McIIhkI 


SW8260B 


SW8260E 


3WS260E 


SWS260E 


5WS260B 


5W5260B 


SW5260B 








im^'l-^f 


ini^i/l^j 


lax^'k^l 


Oiic/kb]! 


|JIII?/kL?| 


|inb]/k^^ 


1 m^/k^ h 


Scrcenlof Level 


NE 


s.a 


0.24 


200 


NE 


NE 


_. 


61 ISB06|5.0I 


iyi/U2K\2 


5 


<:0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


iSD 


6L3SE07|2| 


07/30/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6L3SE07|5| 


07/30/02 


5 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<:O0f 


ND 


6] ISB0S|7.0] 

DUPOI2L03A|MSD1 


01/21/03 
01/21/03 


7 
65 


<0 002S 
<0 57 


-; 0.057 

< II 


<0.25 

<57 UJ 


< 0.057 L'l 

< 11 


<oo2a 
<:5 7 


<oo2a 
<:5 7 


ND 
ND 


6]ISB0!I|I0 0| 


01/21/03 


10 


< 0006 


-; 0.012 


<0.06 


< 0.01 2 


<0 006 


<0 006 


ND 


616SB0I|2.0| 

DUPOT3O02D|M3D| 
6]6SBOI|4 0| 


07/30/02 
07/30/02 


2 
1 5 


N.A 


NA 
NA 


NA 
NA 


WA 
WA 


NA 
NA 


NA 
NA 


ND 
ND 


07/30/02 


4 


N.\ 


NA 


NA 


WA 


NA 


NA 


ND 


6l6SB02|2.UI 


07/30/02 


2 


N.\ 


NA 


NA 


NA 


NA 


NA 


ND 


6]6SB02|5.0] 


07/30/02 


5 


N.A 


NA 


NA 


NA 


NA 


NA 


ND 


616SB03|2.0] 


07/30/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6]6SB03|5.0] 


07/30/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


617SB0I|2.01 


05/131/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


617SB0I|5.01 


05rti|/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


617SB02|2.01 


07/31/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6I75B02|5.0] 


07/31/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6I7SB03|2.01 


05rti|/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


617SB03|5.0| 


05/UI/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6I95B0I|4.5] 


07/31/02 


45 


<0 005 UJ 


-;0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6]9SBOI[6.0| 


07/31/02 


6 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0005 


<00L 


ND 


6L93E0?|:| 
DUPOe0602D|M3D| 


1 r 1 "■^ 1 2 
l/irunAJ2 


2 
25 


<:0 005 UJ 
<0 005 UJ 


r-niiji 
<0.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 00'i 
<0 005 


■;00L 
<00L 


ND 
ND 


6L9SE02|5| 


05/136/02 


5 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


619SB03|4.51 


07/31/02 


45 


<0 005 UJ 


-;0.05 


25 J- ■ 


< 0.005 


<0 005 


<00L 


ND 


6l?SB03|6.01 


07/31/02 


6 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


N^^ 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlLfDmlB 



Sampk Name 


Samplr 
Batr 


1 Saniph 
Brplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrloBC 


Carbon 
Bbnllidr 


ChbraKirB 


IraDE- 
I^DCP 


AllOlbcr 
\OCa 






AUHlylLCHl 

McIIhkI 


SW8260B 


SW8260E 


3WS260E 


SWS260E 


SWS260B 


SW5260B 


SW5260B 








im^'l-^f 


ini^i/l^j 


fm|]/hi]j 


Oiic/kb]! 


|iiii:/k':| 


imiirk^^ 


1 m^/k^ h 


ScrErnlDf Level | 


NE 


J.B 


0.24 


200 


NE 


NE 


_. 


619SBM|I30||MSD| 
625SE0I|2| 


01^23/03 


13 


< 00064 


-; 0.01 i 


-; 0.064 


< 0.01 3 


< 0064 


< 0064 


jSD 


07/29/02 


■* 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


625SE01|4| 


07/29/02 


4 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


625SE02|2] 


07/29/02 


2 


<:ooo5 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


625SE03|2| 
DUP07S02A 


07/29/02 
07/29/02 


2 
2 


<0 005 Ul 

<0 005 UJ 


<0.05 

-;o.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<00L 
<00l 


ND 
ND 


625SE03|5| 
DUP0729O2B 


07/29/02 
07/29/02 


5 
55 


<0 005 UJ 
<0005 UJ 


<0.05 
<0.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<00L 
<00L 


ND 
ND 


6253E04|?| 


07/29/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6253E04|5| 


07/29/02 


5 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


■;00L 


ND 


626SE01|2| 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


626SE01|4| 


07/29/02 


4 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


626SE02|2| 


07/29/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


626SE02|4| 


07/29/02 


4 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


626SE03|2| 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


626SE03|5| 


07/29/02 


5 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


62lS5BD4|II.O] 


01/23/03 


11 


< 00034 


0.021 


< 0.034 


< 0.01 7 


<:0 00B4 


< 0OB4 


ND 


626SB05[e.5| 

DUP0I2303E 


01/23/03 
01/23/03 


85 

9 


< 00095 
< 003 


-; 0.019 
< 0.061 


< 0.095 
<0.J 


< 0.019 L'l 

< 0.061 Ul 


< 0095 
<003 


<00O95 
<:0 03 


ND 
ND 


6265 B05| 10.0] 


01/23/03 


10 


< 001 2 


-; 0.025 


<0.12 


< 0.025 Ul 


<00L2 


<00[2 


ND 


6235BOI|2.0] 


07/30/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


6235BOI|5.0] 


07/30/02 


5 


<:ooo5 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


&235B02|2.5] 


07/30/02 


25 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


62B5B02|5.5] 

DUP073002A 


07/30/02 
07/30/02 


55 

5 


<0 005 UJ 

<:ooo5 UJ 


-;o.05 

<0.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<00L 
<00l 


ND 
ND 


623SB03|2.01 


07/30/02 


-1 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


Nrf 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlLfDmlB 



SaiDpIr Name 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrloBC 


Carbon 
DbDllidr 


ChbralflrB 


IraDE- 
I^DCP 


AllOtbcr 
\OCa 






AuslylLCHl 
McIIhkI 


SW8260B 


SW8260E 


3WS260E 


3WS260E 


3W3?ftlJB 


3W52fiOB 


SW5260B 








im^'l-^f 


ini^i/l^j 


lax^'k^l 


Oiic/kb]! 


|JIIL?/kL?| 


|inb]/k^^ 


1 m^/k^ h 


ScrcenlDf Level 


NE 


s.a 


0.24 


200 


NE 


f^E 


_. 


6235B03|4.5I 


07/H\K\2 


45 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


jSD 


62BSB04|7| 


07/30/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


628SE04|5| 


07/30/02 


5 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


628SE05|2| 


07/31/02 


2 


<:0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<:ooi 


ND 


62ESE05|5| 


07/31/02 


5 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


62aSE06|2| 


07/31/02 


2 


<0 0CI5 Ul 


-;o.05 


<0 05 Ul 


< 0.005 


<0005 


0015 J- 


ND 


62BSE06|4| 


07/31/02 


4 


<:0 005 Ul 


-;o.05 


0.14 J- 


< 0.005 


<:0 005 


<00l 


ND 


62SSE07|?| 
62S3E07|5| 


07/31/02 


2 


<.0 2 UJ 


<.2 


<2 UJ 


<0.2 


<.02 


<04 


ND 


07/31/02 


5 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


62S3E0S|?| 


07/31/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


■;00L 


ND 


62SSE0S|5| 


07/31/02 


5 


<:ooo5 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<:ooo5 


<00L 


ND 


62S3E09|2| 
DUP0e0202A 


05/02/02 
05/n?/02 


2 
25 


<:ooo5 Ul 
<:ooo5 Ul 


-;o.05 

<005 UJ 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 Ul 


<0 005 
< 0.005 UJ 


<00L 
<0.0I UJ 


ND 
ND 


62S3E09|5| 


05/132/02 


5 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


623SBIO|2.0] 


07/30/02 


2 


<:ooo5 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


b2SSBlO[5.0] 


07/30/02 


5 


<:ooo5 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


62S3EII|2] 
DUPOT3I02A|M3D) 


07/31/02 
07/31/02 


2 
25 


<:ooo5 Ul 
<:0 005 Ul 


-;o.05 
-;o.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<:ooi 
<:QOf 


ND 
ND 


62S3EII|5| 


07/31/02 


5 


<:0 005 Ul 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<.00l 


ND 


b2SSBl5[9.5] 
DUP0II703A 


01/17/03 
01/17/03 


9 5 

10 


< 0053 

< 0057 


-;o.oi? 

< 0.01 1 


< 0.055 

< 0.057 


< 0.01 2 
<O.OII 


<0 005S 
<:0 0057 


<0 005S 
<0 0057 


ND 
ND 


6235BI6|I4.0] 


01/23/02 


4 


< 00059 


< 0.012 


-; 0.059 


< 0.012 Ul 


< 0059 


< 0059 


ND 


T6I5SE0I|?0| 


05/01/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


T6I5SE0]|4 5| 


05/131/02 


45 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<0OL 


ND 


T6I5SE02|?0| 


07/31/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


T6I5SE02|5 0| 


07/31/02 


5 


<0 005 UJ 


<0.05 


0.055 1- 


< 0.005 


■:ooo5 


■;00L 


N^^ 
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Tabic C-2 
SuBDiarj of VOC KceuIIb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlifDmlB 



Sampk Name 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrtoDC 


Carbon 
Dbnllidr 


ChbralflrB 


IraDE- 
I^DCP 


AllOlbcr 
VOCa 






AUHlylLCHl 

McIIhkI 


SWe260B 


SW8260E 


3WS260E 


SWS260E 


SWS260B 


SW52fiOB 


SW5260B 








im^'l-^f 


\m'-IV'-.\ 


fm|]/hi]j 


Oiic/kb]! 


|JIIL?/kL?| 


|inu/k^^ 


1 m^/k^ \ 


ScrcenlDf Level 


NE 


J.B 


0.24 


200 


NE 


NE 


_. 


T6ieSE0?|?0| 
DUP0506O2C 


05^U6/02 
05/06/02 


1 
25 


<:0 005 UJ 
<0 005 UJ 


-;o.05 
-;o.05 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<00L 
<00l 


ND 
ND 


T6I8SE02|5 0| 


05flJ6/02 


5 


<:ooo5 Ul 


-;o.05 


< 05 UJ 


< 0.005 


<0 005 


<00l 


ND 


SL5SB01|2.0| 


05rti6/02 


2 


N.-^ 


NA 


NA 


WA 


NA 


NA 


ND 


SL5SB01|5.0| 


05/06/02 


5 


N.A 


NA 


NA 


WA 


NA 


NA 


ND 


SL5SB02|2.0| 


05/01/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


SL5SB02|4.0| 


05/01/02 


4 


Nrt 


NA 


NA 


NA 


NA 


NA 


ND 


SL5SB0J|2.0| 


05/06/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


SL53BIJ5|5.0| 


05/06/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600FD3SB0L|2 0| 


05/01/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600FDSSB0[|J 5| 
60CCSE01|?| 


05/01/02 


35 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


07/31/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


6CCCSE01|5| 


07/31/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600CSE0?|?| 


07/31/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600CSB02|4.01 


07/31/02 


4 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600CSBO3|2.Ol 


07/29/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


lSDDC5B03|5.0] 


07/29/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


60IK:SB04|2.01 


07/29/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600CSBO4|5.Ol 


07/29/02 


5 


N\ 


NA 


NA 


NA 


NA 


NA 


ND 


600RRSBOI|2.01 
DUP0505O2B 


05/05/02 
05/05/02 


2 
25 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


ND 
ND 


600RRSBOI|5.51 


05/05/02 


55 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600RRSBO2|2.Ol 


05/05/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600RRSBO2|5.Ol 


05/05/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600RRSBO3|2.Ol 


05/05/02 


T 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


600RRSBO3|5.O| 


05/05/02 


5 


N^ 


N\ 


N\ 


NA 


NA 


NA 


NU 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlifDmlB 



Sampk Name 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrtoDC 


Carbon 
Dbnllidr 


ChbralflrB 


IraDE- 
l^DCP 


AllOlbcr 
\OCa 






AUHlylLCHl 

McIIhkI 


SW 82608 


SW8260B 


3WS260B 


SWS260E 


SWS260B 


SW52fiOB 


SW5260B 








im^'l-^f 


ini^i/l^lj 


f[ii|]/hi]j 


Oiic/kb]! 


|llll?/kL?l 


|inb]/k^^ 


1 m^/k^ h 


ScrErnlof Level 


NE 


s.a 


0.24 


200 


Ni: 


NE 


_. 


600RRSE04|?|MSD 
600RRSE04|4|MSD 


IJ5^UT/02 


2 


N.-\ 


ti.\ 


NA 


WA 


NA 


NA 


ND 


05/07/02 


4 


N.A 


NA 


NA 


WA 


NA 


NA 


ND 


600SDSE0I|2 0| 


05rti6/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0005 


<00l 


ND 


600SDSE01|5 0| 


05rti6/02 


5 


<:0 005 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 Ul 


-; 0.005 L'J 


<0.0I UJ 


ND 


600SDSE0?|?0| 


05^11/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


600SDSE02|5 0| 


05rti|/02 


5 


<0 005 Ul 


-;o.05 


<0 05 Ul 


< 0.005 


<0 0O5 


<00L 


ND 


600SDSE03|?0| 


05/06/02 


2 


<:0 005 Ul 


<005 UJ 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


600SDSE03|5 5| 


05/06/02 


55 


<:ooo5 Ul 


<005 U) 


<0 05 Ul 


< 0.005 


<0 005 


<:ooi 


ND 


600SDSE04|?n| 
DUP0506O2B 


05/U6/02 
05/116/02 


2 
25 


<Q005 Ul 

<:ooo5 Ul 


<005 UJ 
<005 UJ 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<00k 
<00l 


ND 
ND 


600SDSE04|5 0| 
lS00SDSBO5|2] 


05/06/02 


5 


<:ooo5 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 


<:ooo5 


<0OL 


ND 


05/07/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


lS00SDSBO5|5| 


05/07/02 


5 


<L0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<L0 005 


<00l 


ND 


LTTDSE01|2.5I 


07/29/02 


25 


N.^ 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSEOl [5.01 


07/29/02 


5 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSE02|2.01 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSE02|5.01 


07/29/02 


5 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSE03[2.01 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTD3EO?|5.01 


07/29/02 


5 


N\ 


NA 


NA 


rJA 


NA 


NA 


ND 


LTTDSE04|2.0| 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSE04|5.0| 


07/29/02 


5 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSB05|2.01 


07/29/02 


2 


NA 


NA 


NA 


WA 


NA 


NA 


ND 


LTTDSB05|5.0| 


07/29/02 


5 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


LTTDSE06|2.O| 


07/29/02 


2 


NA 


NA 


NA 


NA 


NA 


NA 


ND 


LTTDSE06|4.5| 


07/29/02 


45 


NA 


NA 


NA 


NA 


NA 


NA 


ND 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlLfDmlB 



Samplr Nbqu 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrloBC 


Carbon 
Dbnllidr 


ChbralflrB 


IraDE- 
I^DCP 


AllOtbcr 
VOCa 






AUHlylLCHl 

McIIhkI 


SW8260B 


SW8260B 


3WS260B 


SWS260E 


SWS260B 


SW52fiOB 


SW5260B 








im^'l-^f 


\m'-IV'-.\ 


mif/t£| 


Oiic/kb]! 


|JIIL?/kL?| 


|inu/k^^ 


1 m^/k^ \ 


ScrcenlDf Level 


NE 


J.B 


0.24 


200 


NE 


D^E 


_. 


6C0SE]0]|?| 


Ui^U6/U2 


1 


<0 005 U3 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


jSD 


DUP0e0602A 


03/06/02 


25 


-; 0.005 L'J 


<0.05 


< 0.05 UJ 


< 0.005 


<0 005 


<0 005 


ND 


600SEI0I|4| 


05rti6/02 


4 


<0 5 UJ 


-;5 UJ 


<5 UJ 


< 0.5 Ul 


-; 0.5 UJ 


< 1 Ul 


ND 


600SE]02|2| 


05rti6/02 


2 


<:0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6C0SE102|4| 


05/06/02 


4 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6OClSEI03|2| 


05flJ5/02 


2 


<0 005 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6COSE103|4| 
DUPOeO»2D 


05/U5/02 
05/05/02 


4 
45 


<0 005 UJ 

<:ooo5 Ul 


<005 UJ 
<005 Ul 


<0 05 Ul 
<0 05 Ul 


< 0.005 

0.007 Jt 


<0 005 

<:ooo5 


<00L 
<00L 


ND 
ND 


60fi3EIII4|2] 


05/06/02 


2 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 


6003EIII4|4| 


05/06/02 


4 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<0 005 


■;00L 


ND 


600SE105|2| 


05/05/02 


2 


<0 005 Ul 


<005 UJ 


<0 05 Ul 


< 0.005 


<:ooo5 


<0OL 


ND 


6CiOSEI05|4| 
DUPOe0502A 


05/05/02 
05/05/02 


4 
45 


<:ooci5 UJ 
<:ooo5 Ul 


<0 05 UJ 
<005 UJ 


<0 05 Ul 
<0 05 Ul 


< 0.005 

< 0.005 


<0 005 
<0 005 


<:ooi 
<:ooi 


ND 
ND 


6C(iSE106|2| 


05/05/02 


2 


<0 005 UJ 


<005 Ul 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


600SEI06|4| 


05/05/02 


4 


<0 005 UJ 


<005 Ul 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


6C0SE107|2| 


05/02/02 


2 


<0 005 UJ 


<0.05 


<0 05 Ul 


< 0.005 


<:ooo5 


<00l 


ND 


6D0SEI07|4| 


05/02/02 


4 


<0 005 UJ 


-;o.05 


<0 05 Ul 


< 0.005 


<0 005 


<00l 


ND 


6D0SEIIIS|2] 


05/02/02 


2 


<0 005 UJ 


-;o.05 


< 05 Ul 


< 0.005 


<0 005 


<:ooi 


ND 


6{iOSEIIIS|4| 


1 '5/02/02 


4 


<0 005 UJ 


<0.05 


COO'i Ul 


< 0.005 


<0 005 


<:ooi 


\:' 
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Tabic C-2 
SuBDiarj of VOC KceuHb hi 5a II 

C ommbvi r>/PX Slndj Area 
Fi&kldio of Sin FFanci&CD.CHlLfDmlB 



Sampk Name 


Samplr 
Datr 


1 Saniph 
Drplh 

IfTfll 


I^DCE 


2-BiilaiiDDr 


AcrtoDC 


Carbon 
Dbnllidr 


ChbralflrB 


IraDE- 
l^DCP 


AllOtbcr 
VOCa 






AUHlylLCHl 

McIIhkI 


SW8260B 


SW8260H 


3WS260H 


SWS?ftllE 


SWS?6l)B 


SW52fiOB 


SW5260B 








im^'l-^f 


ini^i'l^j 


f[ii|]yhi]j 


Oiic/kb]! 


|JIIL?/kL?| 


imiirk^^ 


1 m^i'lL^ h 


ScrcenlDf Level 


NE 


S.S 


0.24 


200 


NE 


NE 


_. 


600SEI09|?| 


IJ&rll5AI2 


? 


<0 005 UJ 


<005 UJ 


<0 05 Ul 


< 0.005 


<li005 


<UUL 


jSD 


630SEI09|4| 


05/U5/02 


4 


<0 005 UJ 


<005 U) 


<0 05 Ul 


< 0.005 


<0 005 


<00L 


ND 



S^.rcl:rll^^ LcvcK were obi b i ncd from Tflblc li nf Ihc D'lip Srie I'tveslignfo'i Repo'l Commiisary/Foii Exchange Study Area Fres'dtu of 
Sjjj Fni}nin.t'. Ciil/f"'ntii {TrcadiclLS Pnllo, ZOOJcJ 
DC E - die h lo [■■clhyk nc 
DCP - D Ic biloro p ro pcnc 

DUP prefix indicHlc^ bLInil duplicilc^BiiipLe. p areul imnplc piccfd^ cLuplii: ale ikimplc. 
in^/k^ - m 1 1] igraim pci k I logcam 
MSD - Mainx 'v[iike duplicate 

MSD luilicalci Id Ibic IsborBlucy Ahlc bi & h m plc^ acic Id be lord IDrlhe MSD quilily CDnliol Eunple inilybSi. Thebe aic nol m Blri>L ^ptke reEulm. 
KD - nnl iilcleclcd ibove laboralory icpojlin^ IlhiiIp 
NE - ni>l e'il ab ll'vhei] 
VOCi - Vo I al I Lc organic com pound'i 

Jt-Dsla valid alio n qusllficc, "Tbic inslyle u'as [ioei lively idcniificd; the associated niimcncal value t£ bra.'ici] high due Id a Eiigh su rrog lie iccoveij and should be caosidered an 
■pproxi m ale CDnc enl ralion of I he analylc m I he s b m [i Lc.' 

J -- Dala >Blidalici[iqiiaLiFiei, "The analyle vit:^ posi lively identirted, Ihc associaled numencal vhIeiciv is biased lou' due lo a lawsunogale recaveiy and should be considered an 
I p p roxi m ale CDin. enl ralion of I he analylc in iheMmpLe.' 

Ul - Dala validalion quBlilier "The analylc was nol delecled above Itic lepoMed sample quamnaUan limil. liDAe^er, Ihe leporled quanlilalion limil is appcoiimalc and may or 
may nol FcpiCicnl Ihe aclual limil of quanlilaUDn nccessaij' In aecucalel} and pce^ lively mcaikUcc Ihe analyle in Ihe ikainple " 
' Encecdincedue lo labaialoiy conlaminalLon 
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Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnlhracEite 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DtbEnz|a,h> 
ChrjAcne 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


Pjrrac 






.^nilylLcil 
Mcltiod 


SWB270 


SW3270 


SWS270 


3 W 5270 


3*8270 


SW3270 


SWB270 


SW8270 


SW3270 


SW3270 


SW3270 


3 W 5270 


SWB270 


SW3270 








<mp/b|]J 


[m^kpl 


lmfil\:Rt 


(mp/kfi) 


imp/bp^ 


iJnfirtLpI 


{mp/kpi 


[niRlkp.1 


i<ap/^i 


'mp/kBl 


ImpAR) 


CmpApl 


|mp/kE^ 


'mp/kB) 


CIcaDup l.c^cl 


40 


0.27 


C.017 


0.27 


40 


0.27 


2.7 


0.19 


40 


40 


0.17 


40 


40 


40 


60ISE02|2 5| 


0Mi5flj: 


2.5 


063 


093 


ft.WZ 


06 


0.U46 


055 


0.12 


<0 02 


0.15 


0.025 


0.O4L 


■;o : 


il 


0.15 


60ISB02|4 5| 


0SI05I02 


4.5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0D05 


-;ooo5 


<0 05 


007 


<0JXi5 


ftlJI3EIJ3|3 0| 


01/16/0? 


3 


< 0.0016 


0049 3 


0.0O46J 


< 0029 


<0 0015l U 


< 0029 


0056 1 


<0 0014 


0054 1 


-; 0.0025 


-; 0.00 14 


< 0029 


■1 0042 1 


0.0063 J 


&0ISB03|8 0| 


01/l6flJ3 


S 


Q 0053 1 


0015 


0.01 s 


0.0 [4 


< 0.00 15 U 


013 


016 


<0 0014 


0.025 


0.0053 J 


011 3-1- 


003 


U019 


0.027 


lS0ISB03|H 0] 


01/16/03 


11 


< 0.001 7 


<0 00I4 


-;oj)04i 


<0003l 


■<0.00L6 


< 0031 


<o.oor6 


<0 0014 


-;o.ooi3 


-; 0.0027 


<0.00L5 


<0 003 


< 0.0022 


-;OJ)022 


603SE0I|20| 


05rti5rti2 


2 


< 0.005 


003 


0.007 


<0 005 


-; 0.005 


006 


0.01 


<0 005 


0.014 


<OJ)05 


-;ooo5 


<:0 05 


011 


0.01 B 


6033E0I|5 0| 


0SI05I02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


<0.0O5 


<0D05 


-;ooo5 


<:0 05 


< 0.005 


<OJ)05 


604SEOI[4 5| 


07/31/02 


4.5 


< 0.015 


053 


l.ll 


0.063 


0.035 


<00I5 


0.23 


<0015 


0.041 


0.029 


-;O0f5 


<:015 


055 


0.1 


&MSBai|6 0| 


07/3irti2 


6 


0017 


062 


#.#5 


0.02B 


0.026 


027 


0.06 


006 


0.1 1 


0.013 


0.02 r 


<:0 05 


073 


0.14 


lSa4SB02|2 0| 


03/05^12 


7 


< 0.005 


01 


0.009 


0.006 


0.003 


006 


0J4 


<0 005 


0.01 B 


<OD05 


0.006 


<0 05 


0012 


0.021 


604SB02|6 0| 


05rti5rti2 


6 


< 0.005 


011 


0.009 


o.oos 


0.007 


003 


0012 


<0 005 


0.014 


-;0JJ05 


0.006 


<:0 05 


0013 


0.014 


604SB03|2 0| 


01/14/03 


7 


< 0.0015 


016 


0.006B J 


001 


0063 1 


< 0023 


00J2 


0056 J 


0033 1 


0.0039 J 


0.005 [ J 


001 


016 


0.0091 


6O4SB03[3 5| 


01/14^13 


3.5 


< 0.002 


0079 ) 


0.0094 J 


0.00&4J 


<0.00L9 


< 0037 


0035 1 


0052 1 


0069 1 


-; 0.0032 


0.0067 J 


0019 


023 


0.0073 J 


fiiJ43E03|fi ^1 


01/14/113 


5.5 


< 0.0025 


0065 3 


0.01 1 J 


< 0047 


< 0.0024 


< 0047 


0065 1 


< 0022 


< 0.002 


-; 0.0041 


0.0037 J 


0.OOE5 ] 


014 


0.0063 J 


6043E04|2'i| 


01/14/113 


? 


0052 1 


0017 


0.024 


0.032 


0.015 


01 


022 


0069 3 


0.034 


0.0099 


0.0 15 


11 


055 


0.035 


6043E04|5 5| 


01/14/03 


5.5 


0.036 J 


0.S4 


•.7 


1.69 


0.3 


25 


0.56 


037 


0.36 


-;0J>I4 


0.17 


<0016 


II 


1.4 


fii>l3Ei>l|7 0] 


01/14/03 


7 


< 0.0017 


0042 3 


0.OOS6 


0.0077 J 


0045 1 


< 0031 


0047 1 


0064 3 


00461 


-; 0.0027 


0.OOB2 


<0 003 


< 0.0022 


0.0043 J 


MU3EU5|3 0| 
DUP01I6C3A 


01/I6/U3 
01/16/03 


3 
3.5 


0013 
016 


032 
027 


0.032 
0.033 


0.027 
0.024 


0.022 
0.023 


023 
02 


033 
0.03 


005 3 1+ 
0041 ] 1+ 


0.04S 
0.05 


0.01 
0.01 B 


02 3-1- 
021 3-1- 


063 
037 


071 
034 


0.05 L 
0.O49 


IS04SB 0516 0] 


01/16/133 


6 


022 


07 


0.082 


0.053 


0.052 


051 


074 


0012 


0.13 


0.003 1 


0.O44 


0017 


072 


0.17 


lSa4SBO5|B0| 


01/16/133 


S 


031 


055 


0.08 


0.062 


0.12 


032 


064 


0017 


0.12 


0.05 r 


o.ot 


0.01 1 J 


073 


0.13 


fti>l3EOfi|3 0] 


01/16/113 


3 


4.6 


i.4 


23 


1.4 


3.6 


1.6 


J.2 


1.3 


23 


4.7 


f.B 


044 


29 


19 


6U43E06I5 5| 


01/16/03 


5.5 


011 


016 


0.0 17 


0.0097 


-; 0.00 15 u 


01 


oon 


<0 0014 


0.027 


-; 0.0026 


0079 l-t 


0.OO47 J 


0013 


0.032 


6043B06|7 5| 


01/16/03 


7.5 


097 


045 


t.t4S 


0.O42 


0.17 


03 


093 


026 


0.21 


0.075 


O.OEE 


0044 


61 


0.1 B 


filU3EOT|2'i| 


01/14/113 


3 


< 0.0016 


<0 00I4 


0.0053 J 


<0 003 


■<0.00L5 


<0 003 


<0.00L5 


<0 0014 


-; 0.00 1 3 


-; 0.0026 


0.005 1 


< 0029 


< 0.0021 


<0fl02l 


6I143E07|3 =i| 


01/14/113 


3.5 


< 0.0015 


011 


0.0 16 


0.0 15 


OOOH 


0.0057 3 


013 


0052 3 


0.015 


-; 0.0024 


0.01 


0.0056 J 


011 


0.017 


6O43E07|5 5| 


01/14/03 


5.5 


0053 1 


0017 


0.024 


0.01 B 


0.012 


OJ)069 3 


016 


0064 3 


0019 )* 


<0JXi3 


0.0 13 


< 0034 


011 


0.03 L 


6O43E09[20| 


01/14/133 


: 


< 0.00 IB 


0063) 


0.0033 J 


0.0034 J 


0054 1 


< 0033 


0062 1 


007] 


-; 0.0014 


-; 0.0023 


0.0034 J 


< 0032 


< 0.0023 


<Ofl023 


6O43E09[4 0| 


01/14/03 


4 


< 0.0015 


< 0013 


0.0054 J 


< 0027 


<o.oor4 


< 0027 


■<o.oor4 


0054 3 


-; 0.00 L 2 


-; 0.0024 


0.0063 J 


< 0026 


< 0.0019 


-;0fl019 


6043E09|LOO] 


01/14/03 


10 


< 0.0015 


< 0013 


<Ofl037 


<O0023 


<0.00L5 


< 0023 


■<0.00L5 


< 0013 


-;o.ooi2 


-; 0.0025 


-; 0.0O14 


< 0027 


< 0.002 


< 0.002 


6053B0I[2 5| 


01/:2/133 


2.5 


< 0.0015 


006J ] 


0.0 L 


OOF 


0074 


Ofl045 3 


0055 1 


007 J 


0.009 B 


-; 0.0024 


O.OOBB 


< 0027 


0091 


0.021 


6053B0I|5 0| 


01/:2/133 


5 


< 0.0016 


<0 00I4 


<0 004 


<0 003 


< 0.0016 


<0 003 


< 0.0016 


<:0 0014 


-; 0.00 1 3 


-; 0.0026 


< 0.0015 


< 0029 


< 0.0021 


-;0fl02i 


605SBOI|ICiOi 


01/:2/03 


10 


< 0.0016 


< 0013 


<0J103S 


< 0029 


<0.00L5 


< 0029 


< 0.0015 


<0 0014 


-;0.0OL2 


-;0.0O25 


< 0.00 14 


< 0025 


< 0.0021 


<0J1021 


605SBD2[2 0] 


01/16/03 


7 


< 0.0015 


003 


0.01? 


001 


-; 0.00 14 U 


0051 


0093 


< 0013 


0.0093 


-; 0.0O24 


0037 l-l- 


O.OOIB] 


0069 1 


0.01 1 


ft053E02|5 0| 
DUPOLL60?B|MSD| 


01/16/133 
01/16/133 


5 
5.5 


< 0.0015 

< 0.0016 


< 0013 

< 0013 


< 0.0037 
-; 0.0039 


< 0023 

< 0029 


< 0.0014 

<:oooi.'ii u 


< 0023 

< 0029 


< 0.0014 

<0.00[5 


<000I3 

<0 0014 


-; 0.00 J 2 
-; 0.00 1 2 


< 0.0024 
-; 0.0025 


< 0.0O14 

-; 0.00 14 


< 0027 

< 0023 


< 0.002 
< 0.0021 


-; 0.002 

< 0.0021 


^053EIJ2|S0] 


01/16/113 


S 


< 0.0029 


0017 


0.0 IS 


0.0 19 


0.021 


016 


016 


0035 3 


0.034 


0.012 1 


0.0 17 


< 00.51 


021 


0.012 


ftl''l3EIJI|2 0| 


01/14/113 


? 


< 001 5 


OOH'I 


1 i:l3 


II0L2 


00^7 ) 


: 0054 3 


0031 


II 0051 3 


o.oos L 


<0lKI24 


\>\<~-' 


II0L4 


00 1^1 


iM"^: 
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Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnlhracEite 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DtbEnz|a,h> 
ChrjAcne 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


Pjrrac 






AnilylLcil 
Mclbiod 


SWS270 


SWe270 


SWS270 


3 W 5270 


3*8270 


SW8270 


SWa270 


SW8270 


SWS270 


SWS270 


SW3270 


3 W 5270 


SW8270 


SW3270 








<mp/ki]J 


t ■ ■ — ■ — 1 

|mp/t|ll 


flTl,]/kj!| 


'me/kH) 


imp/bp^ 


ImBfkpJ 


<mp/b|]^ 


[niRlkp.1 


{mp/keJ 


(mp/kBl 


fme/kj!) 


(mp/kpl 


|mp/be^ 


'nip/kB) 


Clraaup l.c^cl 


40 


0.27 


Ci.027 


S.27 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


60y3E0l|40| 


Oin4Ali 


4 


< 0.0016 


<L 0013 


0.0053 J 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


0045 J 


< 0.00 L 2 


-; 0.0025 


0.0052 J 


< 0025 


< 0.002 


< 0.002 


609SE0I|G0| 


01/14^13 


S 


< 0.0024 


< 0.002 


0.0073 J 


< 0044 


< 0.0023 


< 0044 


< 0.0023 


0065 3 


< 0.00 1 S 


-; 0.0033 


0.0078 J 


< 0042 


< 0.003 L 


-;0fl03i 


lSlOSBni|20] 
DUP05O5O?E|M3D| 


05/U5rti2 
05/U5/02 


2 
2.5 


< 0.005 

< 0.005 


021 
041 


t.t4Z 


0.024 
0.027 


0.054 
0.029 


0019 
023 


028 
047 


0012 
003 


0.058 
0.05 [ 


<OD05 

-;0JXi5 


0.03 L 
0.023 


<:0 05 

<:0 05 


037 
019 


0.O67 
0.O67 


6]OSBOI[5(i| 


05/05/02 


5 


0.034 1- 


0.097 J- 


«.l 


0.074 


0.059 


065 


0.1 1 J- 


0013 


0.15 J- 


0.007 


0.052 


<:0 05 


0.057 1- 


L6 J- 


6IOSH02|20| 


OI/l6rti3 


2 


< 0.0016 


0013 


0.013 


0.012 


0.01 1 


01] 


0015 


<0 0014 


0.022 


-; 0.0025 


0.0086 


< 0025 


0015 


0.026 


6IOSH02|5 0| 


01/I6rti3 


5 


< 0.0015 


0056 ) 


0.004 J 


< 0023 


<0.00L4 


< 0028 


0059 1 


< 0013 


0.0077 


-; 0.0024 


-;0.00L4 


< 0027 


0094 


0.0 L 


6lOSE02|7 5| 


01/16/03 


7.5 


< 0.0016 


<0 00I4 


<0 004 


<0 003 


< 0.0016 


<0 003 


< 0.0016 


<0 0014 


-; 0.00 [ 3 


-; 0.0026 


-; 0.0OL5 


< 0029 


< 0.0021 


<OJ)021 


6 lOSB 0312 01 


0l/14rti3 


? 


< 0.006 


062 


t.M4 


0.066 


0.032 


0.022 J 


055 


0.019 1 


0.098 


-; 0.0096 


0.033 


<0011 


075 


0.15 


|SI0SBD3|5 5| 


01/14^13 


5.5 


< 0.0015 


0031 


0.011 


0.0072 J 


0052 1 


< 0028 


008 


0044 3 


0.01 1 


-; 0.0O24 


0.0074 


< 0027 


0071 1 


0.013 


6lO3E0J|B 5| 


01/14/03 


S.5 


< 0.0019 


0015 


0.016 


0.016 


0067 1 


0J)057 1 


0017 


006] 


0.026 


< 0.003 


O.OLI 


< 0034 


0J6 


0.025 


iS J OS B 0412 01 


01/14/03 


2 


0047 1 


0017 


0.017 


0.016 


-;0.00[5 U 


0013 


021 


004 J 


0.028 


-; 0.0025 


0.0 1 4 


0.0057 ] 


019 


0.032 


ISIOSB 0416 0] 


01/14^13 


6 


0041 1 


019 


0.024 


0.017 


0.021 


0016 


0.02 


< 0013 


0.035 


-; 0.0024 


0.0 r 7 


< 0026 


011 


0.O4I 


filOSB04[7 5| 


01/14/113 


7.5 


< 0.0017 


0067 J 


0.OOB9 


0.00 82 


-; 0.00 16 u 


0.0045 J 


■1 i"l.'i7 1 


<0 0014 


0.012 


-; 0.0027 


0.0052 J 


<0 003 


< 0.0022 


0.022 


r>lJ3BI)l|20| 


05/112/112 


2 


<0.06 


<0.06 


<0 06 


<0 06 


<0.06 


<0.06 


r- i.u6 


<0 06 


0.12 


<0fl6 


<0 06 


<06 


09 


0.75 


613SB0I|5 0| 


05/02/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


005 


<:0 005 


0.007 


<0D05 


<0 005 


<:0 05 


< 0.005 


0.015 


fil33Bn2|20| 


05/02/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


< 0.005 


<0 005 


<:0 05 


< 0.005 


-; 0.005 


M33BU2|5 0| 


05/02/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■;0 005 


< 0.005 


<0 005 


-; 0.005 


-; 0.005 


<0 005 


<:0 05 


< 0.005 


0.012 


6I33B03[2 0| 
DUP0S02O2C 


05/02/02 
05/02/02 


? 
2.5 


< 0.005 

< 0.005 


< 0.005 
005 


<0 005 
<0 005 


<0 005 
<0 005 


-; 0.005 
-; 0.005 


<0 005 
<0 005 


< 0.005 
007 


<0 005 
<0 005 


< 0.005 
0.022 


< 0.005 

-;OJ)05 


<0 005 
<0 005 


<:0 05 

<:0 05 


< 0.005 
014 


<0D05 
0.1 


6I33B03|5 0| 


05/02/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-;o.oo5 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0JXi5 


<0 005 


<0 05 


< 0.005 


0.006 


ftn3Ei>l|20] 


05/02/02 


2 


045 


15 


t.l2 


0.068 


0.05 


076 


0.3 7 


0017 


0.31 


0.012 


0.O48 


<0 05 


27 


0.39 


B133BU4I4 5I 


05/02/02 


4.5 


< 0.005 


008 


0.00 s 


0.006 


0.007 


005 


0012 


<:0 005 


0.017 


-; 0.005 


<0 005 


<0 05 


02 


0.02 


6I33B05|20| 


05/02/02 


2 


<0.l 


-;o.i 


<.0 I 


<0 [ 


<0.l 


<0 1 


0.1 


<0.1 


<0.l 


<0 L 


<0 I 


< 1 


<0.l 


<0 1 


fil33E05|4 0| 


nS;T|2/02 


4 


< 0.005 


011 


0.009 


0.005 


-; 0.005 


006 


014 


<:0 005 


0.016 


< 0.005 


<0 005 


<:0 05 


0012 


0.022 


0133B06|20| 


1 J K.I 2/02 


2 


< 0.005 


< 0.005 


<0 005 


< 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-; 0.005 


<0 005 


<:0 05 


< 0.005 


0.013 


6I3SB06|5 0| 


05/02/02 


5 


03 


096 


t.ts& 


0.O4S 


0.033 


065 


0.12 


001 


0.15 


0.007 


0.028 


<:0 05 


13 


0.21 


61 3SH 07121 


07/30/02 


2 


< 0.005 


0017 


#^34 


0.019 


0.02 


005 


035 


<0 005 


0.02 


-;OJ)05 


0.006 


<:0 05 


0012 


0.026 


61 3SB 07(51 


07/30/02 


5 


014 


061 


t.457 


0.O4B 


0.049 


032 


052 


<001 


0.089 


-;OJ>i 


0.036 


<01 


062 


0.1 


6l33B0e|2 0| 


01/21/03 


2 


0044 1 


029 


t.tss 


0.053 


0.03 


0016 


025 


013 


0.026 


-; 0.0024 


0.018 


0.0063 3 


025 


079 1* 


6l33B0e|7 0| 
DUPOI2103A|MSD| 


01/21/03 
01/21/03 


7 
6.5 


< 0.0015 
042 


< 0013 
059 


0.0073 
l.t74 


0.0073 J 
0.094 


0048 1 
0.035 


< 0028 
033 


<0.00[5 
056 


< 0013 

< 0013 


0067 1 
0.OOS3 


-; 0.0025 
0.23 


0.0074 J 
0.026 


< 0023 
19 


0076 
45 


015 l-t 

37 3-1- 


6l33EnH|L00| 


01/21/03 


10 


< 0.0016 


0046 3 


0.0091 


0.0CIB5 


0057 1 


0J)047I 


004 1 


<0 0014 


0056 J 


<0.0O26 


0.0084 


< 0029 


0052 1 


001 3-1- 


613SB09|:.0||MSD] 
6I33B09|5 5| 


01/17/03 


2 


0013 


0046 


t.tTS 


0.069 


0.046 


035 


038 


014 


0.067 


< 0.0O24 


0.024 


0012 


052 


0.13 


01/17/03 


5.5 


< 0.0016 


< 0013 


-;Ofl03S 


< 0029 


<0.00L5 


< 0029 


< 0.0015 


<:oooi4 


-; 0.00 J 2 


-; 0.0025 


-; 0.00 14 


< 0023 


< 0.0021 


<0fl02l 


6133B09|7 5| 


01/17/03 


7.5 


0061 1 


033 


t.tl9 


0.024 


0.02 


023 


028 


< 0018 


0.06 


-; 0.0033 


0.0 12 


< 0037 


018 


0.055 


611361012 5] 


01/22/03 


2.5 


< 0.0015 


< 0013 


< 0.0037 


<O0025 


<0.00L5 


< 0028 


<0.00L5 


< 0013 


< 0.00 L 2 


-; 0.0025 


< 0.00 14 


< 0025 


' 002 


< 0.002 


61 13611115 5| 


01/:2/0"^ 


.1 .1 


< 001 ft 


■; 0014 


r.|.i'7ft 1 


l'075 J 


OO.'SI J 


■; 001 


< 01 1 ^ 


■: 0014 


< IKI 1 3 


^Oi:'l26 


0iiirj|2 


^0 002'! 


< 002 L 


0055 J 



December 2005 



Pigc2DnO 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnlhracEite 

\iilhrii^enc 
If".) 


Pjrcnc 


Bcn/D|b| Bcn/D|EJi,l| 
FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbcnr 


DtbEnz|a,h> 
Chrjficnc 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


P>c»c 






.^nilylLcil 
Mcltiod 


SWB270 


SWe270 


SWS270 


3 W 3270 


3*8270 


SW8270 


SWa270 


SW8270 


SWS270 


SWS270 


SWS270 


3 W 3270 


SWB270 


SWS270 








<mp/ki]J 


|mp/t|0 


lmfil\:Rt 


(mp/kfi) 


imp/bp^ 


ImBfkpJ 


<mp/bej 


[niRlkp.1 


<nip/keJ 


(mp/kBl 


ImpAR) 


(mp/kpl 


imp/bpj 


(nip/kB) 


Clraaup l.c^cl 


40 


0.27 


C.&27 


#.27 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


DUP012203A 


oi/2:Aii 


5.5 


< 0.0016 


0042 J 


0.O0S6 


0.00 89 


00561 


Oii04l J 


0044 1 


<0 0014 


0044 1 


-; 0.0026 


O.OOS L 


< 0029 


< 0.002 L 


0.0086 


613SE10[7 5| 


0] 172103 


7.5 


02 


075 


1.H5 


07 


0.034 


023 


072 


014 


0.13 


0.0043 J 


0.032 


<0 0031 


091 


0.18 


ftl.l3Ell|20| 


0]i2]n:r> 


2 


< 0.001 5 


ooie 


0.034 


0.056 


0.029 


012 


023 


< 0013 


0.019 


-; 0.0024 


0.0 16 


0.0065 J 


0015 


055 l-H 


b]3SE]l|6 0| 


01/21/II? 


6 


< 0.001 5 


< 0013 


0.O075 


0.0066 J 


0044 1 


< 0021! 


<0.00L5 


< 0013 


0039 1 


-; 0.0025 


0.0075 


< 0027 


0043 1 


0.0068 J ]* 


613SEII[G0| 


01/21/03 


S 


< 0.0019 


<0 00I6 


0.0087 J 


0.0096 


005 1 


< 0036 


<O.OOLB 


< 0017 


-;0.00E5 


-; 0.0031 


< 0.00 L S 


< 0035 


0037 1 


0.0059 J ]* 
0.34 


613SEI2[2 0| 


01/21/03 


2 


11 


12 


t.l 


12 


0.088 


05 


0.19 


023 


0.4 


-; 0.0047 


0.054 


011 1 


064 


613SE12|5 5| 
DUPO[2103C[MSD| 


01/21^13 
01/21/03 


5.5 

6 


0039 
00?9 


038 
027 


l.t44 
#.#3 


0.O4B 
0.02B 


0.027 
0.018 


0019 
013 


0046 
028 


0012 
0096 


0.064 
0.042 


0.0048 J 
-; 0.0026 


0.024 
0.0 ts 


0.0054 J 
< 0029 


06 
034 


095 l-l- 
072 l-l- 


6USE12|7.51|MSD| 


01/21^13 


7.5 


< 0.0022 


02 


#.#31 


0.026 


0.018 


021 


023 


<0 00]9 


0.03 


0.0084 J 


0.015 


< 0039 


032 


0.03 


6I7SE0I[20| 


03/01^12 


2 


< 0.005 


024 


0.019 


0.016 


0.012 


013 


035 


<0 005 


0.02B 


-;0J)05 


O.OOE 


<0 05 


021 


0.O46 


617SE0I[5 0| 


OSrtilrti? 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


<0D05 


<0 005 


<:0 05 


< 0.005 


<0JXI5 


617SE02|2 0| 


07/31/02 


2 


03 


13 


t.E3 


LG 


0.14 


16 


0.21 


003 


0.3 


0.012 


0.1 1 


<:0 05 


39 


0.34 


6J7SE02|5 0| 


07/31/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<OJ)05 


<0 005 


<:0 05 


< 0.005 


<OJ)05 


ftl73E03|20| 


OSflJ 1/112 


2 


006 


029 


0.022 


0.02 L 


0.012 


0014 


043 


<0 005 


0.046 


-; 0.005 


0.00 B 


<:0 05 


037 


0.06 


ril73E03|5 0| 


05/111 AI2 


5 


< 0.005 


ooie 


0.0 [4 


0.009 


0.007 


01 


0017 


<:0 005 


0.03 


< 0.005 


0.005 


<:0 05 


02 


0.034 


6I73E04|L 5| 


01/15/03 


1.5 


0074 


025 


>.#3« 


0.O43 


0.042 


021 


0.04 


0012 


0.043 


-; 0.0024 


0.0 19 


0.0052] 


026 


0.05 [ 


fil73Ei>l|6 0| 


01/15/03 


6 


< 0.0017 


<:oooi4 


0.0O44J 


0.0072 J 


0.013 


< 0031 


0079 1 


<0 0014 


< 0.00 [ 3 


0.0047 J 


-; 0.0015 


<0 003 


< 0.0022 


0.0057 J 


M73EiJ4|S0| 


01/15/03 


S 


< 0.0016 


< 0013 


< 0.0039 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


< 0.00 L 2 


-; 0.0025 


-; 0.00 14 


< 0025 


< 0.0021 


<0fl02l 


6173E05[L 5| 


01/15/03 


1.5 


0S4 


14 


#.ll 


L3 


0.087 


079 


0.28 


023 J 


0.37 


-;0J>14 


0.039 1 


<0016 


0.7 


0.35 


6I73E05|4 0| 


01/15/03 


4 


< 0.0016 


0037 


o.oos 


0.0061 J 


0055 1 


Ofl056 3 


0099 


<:0 0014 


0.015 


-; 0.0025 


0.0049 J 


0012 


0015 


0.02 


6J73E05[7 5| 


01/15/03 


7.5 


< 0.O02B 


< 0024 


<0 007 


< 0053 


< 0.0027 


< 0053 


< 0.0027 


< 0025 


-; 0.0022 


-; 0.0046 


-; 0.0026 


< 0051 


< 0.0038 


-;0fl03S 


ftl73E06|2 5| 


01/15/03 


2.5 


0O4I 


061 


O.CKpA 


0.079 


0.065 


036 


0.12 


0016 


0.13 


0.0058 J 


0.024 


0.009S J 


14 


0.17 


bl73E06|6 0| 


01/15/03 


6 


0017 


011 


0.0062 J 


0.0071 J 


-; 0.00 [ s u 


<0 00i4 


011 


<0 0016 


0.015 


0.0066 J 


<0.00L7 


045 


037 


0.016 


lS]73E06|L0 0| 


01/15/03 


10 


< 0.0016 


<0 00I4 


-;Ofl039 


< 0029 


< 0.0015 


< 0029 


<0.00L5 


<:oooi4 


-;o.ooi2 


-; 0.0025 


-; 0.00 14 


< 0029 


< 0.0021 


-;0fl02i 


fil73EIJ7|l ^1 
M73E07|5 =i| 


01/15/03 


1.5 


17 


24 


Ci.23 


24 


0.2 


16 


0.47 


055] 


0.63 


0.064 1 


0.13 


21 


35 


0.56 


01/15/03 


5.5 


054 


034 


Ci.OlT 


0.034 


0.028 


015 


038 


0076 J 


0.066 


0.026 


0.0 LB 


089 


13 


0.O6L 


6173E07|9 0| 


01/15/03 


9 


< 0.0017 


<0 00I4 


-;OJ)04i 


<0003l 


<0.00t6 


< 0031 


< 0.0016 


<0 0014 


-;o.ooi3 


-; 0.0027 


<0.00L5 


<0 003 


< 0.0022 


<OD011 


6l73E0e|2 0| 


01/15/03 


2 


011 


049 


#.#74 


0.072 


0.06 


046 


077 


011 


0.075 


-; 0.0024 


0.03 B 


01 


041 


0.079 


6l73E0e|5 5| 


01/15/03 


5.5 


0057 1 


0015 


0.016 


0.01 1 


0.012 


011 


014 


< 0013 


0.035 


-; 0.0025 


0.OOB6 


< 0025 


028 


0.O43 


6l7SE0e|L0 0| 


01/15/03 


10 


< 0.0016 


0052 i 


0.0O46 J 


< 0029 


<0.00L5 


< 0029 


0054 1 


< 0013 


0.OOB2 


-; 0.0025 


-; 0.0014 


< 0023 


0064 1 


0.01 


6I73E09|20| 


01/16/03 


2 


0043 1 


016 


0.022 


0.017 


0.021 


014 


0.02 


< 001 3 


0.02G 


-; 0.0023 


0017 J+- 


0.OOJ4J 


022 


0.036 


6I73E09|5 5| 


01/16/03 


5.5 


0043 1 


011 


0.01 


001 


-; 0.0015 U 


003 


0.01 


<:oooi4 


0.016 


-; 0.0025 


0.0054J]* 


0.OO4B J 


014 


0.018 


6I7SB09|L0 0| 


01/16/03 


10 


< 0.0016 


<0 00I4 


<0 004 


<0003 


<0.00L6 


<:0 003 


<o.oor6 


<0 0014 


-;o.ooi3 


<0.0O26 


-; 0.00 15 


<0 003 


< 0.0022 


-;OJ)022 


6I9SE0I[4 5| 
6]?3E0I|6 0| 


07/31/02 


4.5 


< 0.005 


0012 


0.0 13 


0.009 


0.008 


007 


0015 


<:0 005 


0.021 


<0JJ05 


0.007 


005S 


021 


0.024 


07/31/02 


6 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


<0D05 


<0 005 


<:0 05 


< 0.005 


0.006 


6I9SE0?|2| 
DUP0S0ftO2D|MSD| 


05/06/02 
05/06/02 


2 
2.5 


< 0.005 

< 0.005 


014 
< 0.005 


0.0 17 
<0 005 


0.01 J 

<0 005 


0.014 

-; 0.005 


009 
<0 005 


022 
< 0.005 


<:0 005 

<0 005 


0.01 G 
< 0.005 


-;OJ)05 

-; 0.005 


0.007 
<0 005 


< 0.05 Ul 

< 0.05 Ul 


0013 
< 0.005 


0.025 
< 0.005 


ftl'JSB0:|.5| 


05/06/02 


.5 


<IJI'i'^ 


< 0J.xr5 


-; 11005 


< •> 005 


<0lKI5 


■: 005 


<0I''^ 


■; 005 


< o.i>;i5 


■■ i: ^"i5 


< II 005 


<0ii5 Ul 


< 0.005 


ii:005 



December 2005 



Pigc 3DnO 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Saiaplr Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnIhraceiH 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbcnr 


DtbEnz|a,h> 
Chrjficnc 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


Pjrrac 






.^nilylLcil 
Mcltiod 


SWB270 


SW8270 


SWS270 


3 W 5270 


3*8270 


SW8270 


SWa270 


SW8270 


SWS270 


SWS270 


SW3270 


3 W 3270 


SWB270 


SWS270 








{mpjV^-, 


imj^tpl 


tmfilkA} 


(mp/kfi) 


imp/bpi 


ImfifVpl 


Imp/kpJ 


im&kpj 


<nip/keJ 


(mp/kBl 


{mp^lV.R) 


(mp/kpl 


Maj-lVfii 


'fip/kfi) 


Clraaup l.c^cl 


40 


0.27 


C.&27 


•J7 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


6193E03|4 5| 


07/31 flJ2 


4.5 


< 0.005 


023 


0.0 19 


0.02 L 


0.02 


007 


065 


<0 005 


0.02 


< 005 U3 


0.006 


< 0.05 UI 


028 


0.1HB 


6l?SE03|6 0| 


07/31/02 


6 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


< 0.005 


<0 005 


<:0 05 


< 0.005 


<0JXi5 


6l9SEO4|7 0| 


0]>lilOi 


7 


< 0.0016 


< 0013 


-; 0.0039 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


-; 0.00 1 2 


-; 0.0025 


-; 0.00 14 


<0 002H 


< 0.0021 


0.0O4J 


filfl3E04|LL 5] 
DUP012303A 


0]>linJi 
01/23/03 


11.5 

13 


< 0.0023 

< 0.0017 


<0 00I9 
<0 00I4 


-; 0.0055 
<OJ)041 


< 0042 
<0003l 


0.044 
<0.00L6 


< 0042 

< 0031 


< 0.0022 

< 0.0016 


<0 002 
< 001 5 


-; 0.00 1 s 

< 0.00 [ 3 


-; 0.0036 
< 0.0C27 


< 0.0021 

< 0.0CI5 


< 0041 
<0 003 


< 0.003 
< 0.0022 


< 0.003 
< 0.0022 


619SE04|13.0||MSD| 


01/23^13 


13 


< 0.0017 


< 0015 


-; 0.0042 


< 0032 


0.043 


< 0032 


< 0.0016 


< 0015 


0053 1 


-; 0.0023 


-; 0.0016 


<0003l 


< 0.0023 


0.0O48 J 


625SE01|2I 


07/29^12 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


-;OJ)05 


<0 005 


<0 05 


< 0.005 


-;0fl05 


6?5SE0I|4| 


07119102 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


-;0JXi5 


<0 005 


<:0 05 


< 0.005 


-;0JXi5 


6?5SE0?|21 


07119102 


2 


< 0.005 


0012 


0.0 L 7 


0.012 


0.018 


01 


016 


<0 005 


0.016 


<OJ)05 


0.012 


<:0 05 


0012 


0.021 


6?5SE03|21 
DUP07290:A 


07119102 
07119102 


2 
2.5 


< 0.005 

< 0.005 


< 0.005 
008 


<0 005 
0.007 


<0 005 
<0 005 


-; 0.005 
0.006 


<0 005 
005 


< 0.005 
009 


<0 005 

<:0 005 


<0.0C5 

0.014 


-;OJ)05 

-;0JM)5 


<0 005 
<0 005 


<0 05 

<:0 05 


< 0.005 
01 


<OJ)05 
0.01 G 


625SB03{51 
DUP0729O2B 


07119102 
07119102 


5 
5.5 


025 
< 0.005 


032 
< 0.005 


t.«TS 

<0 005 


0.052 
<0 005 


0.054 

-; 0.005 


049 
<0 005 


097 
< 0.005 


007 
<0 005 


0.2 L 
< 0.005 


-;0J)2 

<0J)05 


0.1K5 
<0 005 


<:02 
<:0 05 


16 

< 0.005 


0.26 

< 0.005 


625SB04|2| 


07/29/112 


2 


< 0.005 


006 


0.00 S 


0.006 


0.007 


005 


008 


<0 005 


0.009 


-; 0.005 


0.005 


<:0 05 


n006 


0.0 L 


625SE04|5| 


1 

07/29AI2 ' 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


< 005 


< 0.005 


<0 005 


< 0.005 


< 0.005 


<0 005 


<0 05 


--- 005 


<OJ)05 


625SE05[2 0| 


01/13/03 


? 


< 0.0059 


061 


l.t59 


0.0E5 


0.026 J 


0.022 J 


054 


0.021 J 


0.12 


-; 0.0096 


0.03 f 


<001l 


0.025 J 


0.16 


625SE05[7 5| 


01/I3fl^3 


7.5 


< 0.0062 


< 0053 


026 J 


0016 J 


< 0.0059 


<OOII 


0.02 J 


0.018 1 


021 J 


-; 0.0099 


02 J 


<00I1 


0.016 J 


026 1 


6253E05|LU0| 


01/I3rti3 


10 


< 0.0029 


< 0025 


0.01 1 T 


< 0055 


< 0.002S 


< 0055 


< 0.002B 


0092 J 


< 0.0023 


-; 0.0047 


0.01 1 1 


< 0053 


< 0.0039 


<Ofl039 


626SB0I|21 


07119102 


2 


0012 


036 


t.tTS 


0.O4I 


0.041 


014 


O.M 


003 


0.076 


0.026 


0.0 L 3 


<:oi 


J7 


0.12 


626SB0I141 


07119102 


4 


< 005 UJ 


0.01 1- 


0.014 


0.01 1 


0.016 


006 


0.016 J- 


<0 005 


005 J- 


<OJ)05 


0.009 


<:0 05 


<0 005 UJ 


013 J- 


626SE02|2| 


07119102 


2 


014 


067 


#.#17 


0.021 


0.012 


0019 


0.07 


006 


0.12 


o.oos 


o.on 


064 


024 


0.1 s 


62fiSE02|4| 


07119102 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


< 0.005 


■:0 005 


< 0.005 


<:0 005 


-; 0.005 


-; 0.005 


<0 005 


<0 05 


< 0.005 


< 0.005 


626SE03|2| 


07119102 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


< 0.005 


<0 005 


<0 05 


< 0.005 


< 0.005 


626SE03|51 


07119102 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-;0JXi5 


<0 005 


<:0 05 


< 0.005 


<OJ)05 


626SEi>l|6 5| 
DUPOL230iC|MSD| 


01/23^13 
01/23AI3 


6.5 

7 


068 
< 0.0017 


0.2 
<0 00I4 


0.14 

< 0.004 1 


r5 

<0003l 


0.069 
■<0.00L6 


13 
< 0031 


0.2 
<0.00L6 


029 
<0 0014 


0.4 L 
< 0.00 L 3 


0.0061 J 
-; 0.0027 


0.06 G 
< 0.00 15 


OOLl 
<0 003 


33 

< 0.0022 


0.3 

<Ofl022 


626SBIM|9 0| 


01/23/03 


9 


< 0.0016 


<0 00I4 


-;Ofl039 


<0 003 


<0.00L5 


<0 003 


<0.00L5 


<0 0014 


-; 0.00 [ 3 


-; 0.0026 


< 0.0OL5 


< 0029 


< 0.0021 


<0fl021 


626SB04|[[ 0| 


01/23^13 


11 


0061 


0018 


0.026 


0.016 


0.015 


014 


0018 


<0 002 


0.027 


-; 0.0036 


0.0 L 3 


< 0041 


0013 


0.032 


626SE05|7 0| 


01/23/03 


7 


064 


15 


t.l3 


0.0B6 


0.039 


0S3 


0.17 


013 


0.23 


0.1>44 


0.032 


2 L 


21 


0.25 


626SE05[S 5| 
DUPOL2303E 


01/23fl^3 
01/23^13 


8.5 
9 


0011 J 
0011 1 


032 
034 


t.t44 
#.#4 


0.026 
0.M3 


0.024 
0.022 


025 
026 


034 
073 


< 0022 

< 0028 


0.047 
0.074 


-; 0.0041 
0.026 


0.02 L 
0.0 L 6 


0.01 1 J 
0016 


025 
11 


0.O63 
0.084 


626SE05|t0 0| 


01/23^13 


10 


00131 


036 


#.#52 


0.035 


0.027 


031 


0046 


< 0029 


0.05B 


-; 0.0054 


0.024 


0.01 1 J 


004 


0.074 


lS28SBDI|2 0| 


07/30/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


-; 0.005 


-;0JM)5 


<0 005 


<:0 05 


< 0.005 


<0JXI5 


lS28SBDI|5 0| 


07/30/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-;0JXi5 


<0 005 


<0 05 


< 0.005 


<0JM15 


628SB02|2 5] 


07/30^12 


2.5 


<0.l 


<0.l 


#.13 


<0 1 


<0.l 


<0 1 


<0.l 


<0.l 


<0.l 


<0 1 


<0 1 


< 1 


-;o.i 


0.29 


fi28SE02[5 5] 
DUP07.1O02A 


07/30^12 
07/30/02 


5.5 

5 


< 0.005 
<0.02 


007 
<0.02 


0.006 
<002 


<0 005 
<002 


-; 0.005 

<0.02 


<0 005 
<0.02 


009 
<0.02 


<:0 005 

<0 02 


0.006 
<002 


-;OJ)05 

<0.02 


<0 005 

<0 02 


<0 05 
<0 2 


< 0.005 
<0.02 


0.009 
0.M2 


ft:H3EIJl|2 0| 


07r 30/112 


? 


< 01 ^5 


< I1f5 


'^iiOO'i 


<iHI05 


<0lKI5 


■: 005 


<0|ii'^ 


■; 005 


< 0.1KI5 


^iiOO'i 


..- 1. 'KlS 


■: 05 


< 1115 


< II 005 



December 2005 



Pigc4DnO 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnIhraceiH 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DkbEnz|a,h> 
ChrjAcne 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-cjl> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


P>r»c 






AnilylLcil 
Mcltiod 


SWB270 


SW8270 


SWS270 


3 W 3270 


3*8270 


SW8270 


SWa270 


SW8270 


SWS270 


SWS270 


SWS270 


3 W 3270 


SWB270 


SWS270 








<mp/k|]: 


|mp/tp| 


lmfil\:Rt 


(mp/kfi) 


imp/bl]^ 


im&kpj 


1mp/b|]^ 


[niRlkp.1 


{mp/kp: 


'mp/kBl 


ImpAR) 


(mp/kpl 


i:np/b|]^ 


'mp/kB) 


CIcaDup l.c^cl 


40 


0.27 


0.027 


•J7 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


62e3EUJ|4 5| 


OT^jUJo: 


4.5 


< 0.005 


0013 


0.0 LI 


0.007 


0.008 


007 


0012 


<0 005 


0.03 L 


<OJ)05 


0.005 


<0 05 


035 


0.039 


6?5SH04|21 


07/30/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


<0J)05 


-;ooo5 


<0 05 


< 0.005 


<OJ)05 


6?5SH04|5| 


n-;. 31)^32 


5 


< 0.005 


< 0.005 


<0(i05 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-; 0.005 


-;ooo5 


<:0 05 


< 0.005 


-;0fl05 


6?5SH05|2| 


U;;Jl/02 


2 


< 0.005 


< 0.005 


<0Q05 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


0.007 


< 0.005 


<0 005 


<:0 05 


005 


0.007 


blSSB05{5\ 


07/31/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


-;OJ)05 


-;ooo5 


<:0 05 


< 0.005 


<0D05 


673SH06]21 


07/31/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


-;OJ)05 


-;ooo5 


<0 05 


< 0.005 


-;0fl05 


673SB06J41 


07/31/02 


4 


< 0.005 


< 0.005 


<0(i05 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


-; 0.005 


-;ooo5 


<:0 05 


< 0.005 


-; 0.005 


6?5SH07|21 


07/31/02 


2 


-;o.i 


<0.l 


<0 L 


<0 I 


<0.l 


<0 1 


-;o.i 


<0.1 


<0.l 


<0 I 


<0 1 


< 1 


-;o.i 


<0 I 


67B5B07|5] 


07/31 rti2 


5 


019 


032 


t.t53 


0.055 


0.018 


046 


037 


003 


0.14 


0.006 


0.0 r 7 


<0 05 


072 


0.1 1 


62B5B0S|2] 


07/31^12 


2 


<0 02 UJ 


<0 02 UJ 


< 0.02 U3 


043 J- 


0.034 J- 


<002 Ul 


0.077 J- 


<0 02 UJ 


024 J- 


<0fl2 


< 0.02 U3 


<0 2 


<0 02 UJ 


03 J- 


6235E0S|5] 


07/31/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


< 0.005 


<0 005 


<:0 05 


< 0.005 


-;OJ)05 


6:3SH09121 

DUP0SO202A 


03/02/02 
03/02^12 


2 
2.5 


< 0.005 

< 0.005 


< 0.005 
008 


<0 005 
0.014 


<0 005 
0.01 1 


-; 0.005 

0.015 


<0 005 
<0 005 


< 0.005 
024 


<:0 005 

<0 005 


< 0.005 
0.007 


<OD05 
<0J)05 


-;ooo5 

0.005 


<.O05 

<:0 05 


< 0.005 

< 0.005 


-;0J)05 

0.01 B 


6?5SB09|5| 


03rti2rti2 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


-; 0.005 


-;ooo5 


<:0 05 


< 0.005 


-; 0.005 


62e3E10|2 0| 


07/30/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


-; 0.005 


< 0.005 


<0 005 


<:0 05 


< 0.005 


-; 0.005 


62eSE10|5 0| 


07/30/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


<OD05 


<0 005 


<:0 05 


< 0.005 


<0JXi5 


623SEI l|2| 
DUP0731U2A|MSDJ 


07/31/132 
07/31/132 


2 
2.5 


< 0.005 

< 0.005 


< 0.005 

< 0.005 


<0 005 
<0 005 


<0 005 
<0 005 


-; 0.005 
-; 0.005 


<0 005 
<0 005 


< 0.005 

< 0.005 


<:0 0Q5 
<0 005 


-; 0.005 
-; 0.005 


-;OJ)05 

-; 0.005 


<0 005 

<0 005 


<:0 05 

<0 05 


< 0.005 

< 0.005 


-; 0.005 

< 0.005 


623SEIIJ51 


07/31/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


-;0JJ05 


<0 005 


<:0 05 


< 0.005 


-;0JXi5 


62eSE12[2 0| 


01/17/131 


2 


026 


0?8 


t.l 


0.065 


0.?l 


042 


099 


0.23 


0.1 s 


0.0048 J 


0.25 


oor2 


05 


0.16 


62eSEI2|5 5| 
DUPOLL70JB|MSD| 


01/17/131 
01/I7AU 


5.5 
6 


< 0.00 IB 

< 0.00 IS 


< 0015 

< 0015 


-;Ofl043 
< 0.0043 


<0003? 
<0003? 


<0.00L7 
tO.OOL? 


< 0033 

< 0033 


<o.oor7 

<0.00L7 


< 0015 

< 0015 


-; 0.0OI4 

< 0.00 [4 


-; 0.0023 
< 0.0023 


-; 0.00 16 
< 0.00 16 


< 0032 
<0 00?2 


< 0.0023 

< 0.0023 


-;Ofl023 
< 0.0023 


628SE12|L0 0| 


01/17/UJ 


10 


< 0.0015 


< 0013 


-;Ofl037 


<O0023 


< 0.0014 


< 0028 


<o.oor4 


< 0013 


< 0.00 L 2 


-; 0.0024 


<0.00H 


< 0027 


< 0.002 


< 0.002 


62eSE13[2 0| 


01/17/131 


2 


0041 1 


0015 


0.014 


0.0077 


0.016 


0092 


016 


< 0013 


0.023 


-; 0.0024 


0.OOB2 


< 0027 


014 


0.036 


6283E1.1|6 0| 


01/17/113 


6 


< 0.0016 


<0 00I4 


<0 004 


<0 003 


<0.00L6 


<0 003 


<0.00L6 


<0 0014 


0043 1 


-; 0.0026 


-; 0.00 15 


< 0029 


< 0.0022 


-; 0.0022 


628SE1J|L0 0| 


01/17/11? 


10 


0044 1 


0096 


0.0067 J 


0.007B J 


0.026 


0.0055 J 


0.01 


0045 J 


0.017 


-; 0.0027 


0.0 [ 


<0 00? 


0099 


0.027 


62eSE14|3 0| 


01/17/01 


3 


< 0.0016 


< 0013 


<OJ)039 


< 0029 


< 0.0015 


< 0029 


< 0.0015 


<0 0014 


< 0.00 L 2 


-; 0.0025 


< 0.0O14 


< 0023 


< 0.002 L 


-;0fl02i 


62SSE]4|6 0| 


01/17/131 


6 


< 0.002 E 


< 0017 


<0 005 


<O0033 


0.012 


< 0038 


< 0.002 


< 0018 


0094 1 


< 0.0033 


0.0062 J 


<0 00?7 


006 3 


0.016 


62eSE14|L0 0| 


01/17/01 


10 


< 0.0016 


< 0013 


-;Ofl03S 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


-; 0.00 L 2 


< 0.0025 


<0.00L4 


< 0023 


< 0.0021 


-;0fl02i 


62eSE15|2 0| 


01/17/01 


2 


< 001 5 UJ 


<0 001? UJ 


< 0.0036 Ul 


< 0.0027 Ul 


0045 J 1- 


-; 0.0027 UJ 


0054 J 1- 


-;0fl0i3 UJ 


0062 J J- 


0.0L2 ]- 


< 0.001 3 Ul 


< 0.0027 Ul 


< 001 9 UJ 


0069 1 J- 


62eSE15|6 0| 


01/17/131 


6 


< 0.0017 


<0 00I4 


-;Ofl042 


<00031 


< 0.0016 


< 0031 


< 0.0016 


< 0015 


-; 0.00 1 3 


-; 0.0027 


-; 0.0015 


<0 00?1 


< 0.0022 


0.0049 J 


62eSE15|9 5| 

DUP01IT03A 


01/17/01 
01/17/01 


9.5 

10 


< 0.0016 

< 0.0015 


< 0013 

< 0013 


-;Ofl03S 

-; OJ)037 


< 0029 

< 0023 


00?9 1 
<0.00L5 


< 0029 

< 0028 


<0.00f5 
< 0.0015 


<0 0014 
< 0013 


-;o.ooi2 

< 0.0012 


-; 0.0025 
<0.0O25 


-; 0.00 14 
-; 0.00 14 


< 0023 

< 0027 


< 0.0021 
< 0.002 


<0fl02l 
<0JXi2 


62e3El6|6 0] 


01/21/01 


6 


< 0.0016 


<0 00I4 


-;Ofl039 


<0003 


<0.00L5 


<0 003 


<0.00L5 


<00014 


< 0.001 3 


<0.0O26 


-; 0.00 15 


< 0029 


< 0.0021 


-;OJ)02i 


^2H3E16|SI ^1 
DUPU12J0JD 


01/23/113 
01/?iAI? 


8.5 
9 


0045 1 

0069 1 


0012 
016 


0.0 L 3 

0.0 15 


0.0093 
0.01 1 


0.15 
0.16 


0.00 57 J 
0.0076 J 


0015 
025 


<000I6 

< 0015 


0.017 

0.019 


-; 0.0029 
0.008 1 


0.11074 J 
0.007 L J 


<0 00?2 
<000?1 


016 

0?8 


0.022 
0.03 L 


6283E16|L4 0| 


01/23/11? 


4 


< 0.0016 


<0 00I4 


-; 0.0039 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


< 0014 


< 0.00 L 2 


-; 0.0026 


< 0.00 14 


< 002'l 


< 0.002 L 


< 0.0021 


ft283E17|20| 


01/17/113 


? 


■;0IJIJI5 


■;0IJIJI2 


1 i:| 1 


IJIKI"7 


OH 


005 J 


<IJIJiiL4 


iiOOS.S 


< IJ IKI L 1 


^IJi:'i24 


IJiiLft 


^0 0026 


■; 001 ■J 


IMfK 1 



December 2005 



Pigc5DnO 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnlhracEite 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 

' Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DkbEnz|a,h> 
ChrjAcne 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


P>c»c 






.^nilylLcil 
Mcltiod 


SWS270 


SWe270 


SW3270 


SW5270 


3*8270 


SW8270 


SWa270 


SW8270 


3 W 3270 


3 W 3270 


3 W 3270 


SW3270 


SWB270 


3 W 3270 








{mpytb]^ 


|m■^/^|ll 


flTl,]/kj!| 


'me/kH) 


imp/bpi 


ImBfkpJ 


implkpi 


[niRlkp.1 


{mp/kp^ 


'mp/kBl 


linf!/\:-!t 


liTi|]/h;iJ 


|mj5/ki]J 


'mp/kB) 


Clraaup Lc^cl 


40 


0.27 


C.&27 


0.17 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


62e3E17|7 0| 


0in7flJi 


7 


< 0.UUI6 


061 


0.0044 J 


< 0029 


0.012 


< 0029 


<0.00L5 


< 0013 


< 0.00 L 2 


-; 0.0025 


0.0067 J 


< 0025 


< 0.002 E 


0.0054 J 


62eSE17|t0 0| 


01/17^13 


10 


< 0.0015 


< 0013 


-;Ofl037 


< 0023 


0061 


< 0028 


<0.00E4 


< 0013 


< 0.00 J 2 


-; 0.0024 


-; 0.00 14 


< 0027 


< 0.002 


0.0065 J 


T6L5SB0l|2.O| 
T6L5SB01|4.5| 


05rtil/D2 


2 


IJIJ7 


043 


0.024 


0.025 


0.015 


0019 


058 


005 


0.067 


-; 0.005 


0.013 


<0 05 


061 


0.O6G 


05/U1/02 


4.5 


0.iJl>6 1- 


0.021 1- 


013 J- 


019 )- 


0.012 J- 


0.012 1- 


0.037 J- 


-;OJ105 UJ 


004L J- 


< 005 UJ 


007 J- 


< 0.05 Ul 


0.O43 1- 


043 J- 


T6l5SB07|2.01 

T6L5SB0?|5.Ol 


07/3 J /02 


7 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


<0D05 


<0 005 


<:0 05 


< 0.005 


<0JXi5 


07/3] rti2 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


<0.0O5 


-;OJ)05 


<0 005 


<:0 05 


< 0.005 


<0J105 


T6[5SB03[2.O] 


01/15^13 


2 


00?4 


034 


#.#45 


0.O19 


0.046 


023 


058 


0067 3 


0.073 


-; 0.0024 


0.022 


021 


063 


0.076 


T6L5SB03|6.01 


01/15/03 


6 


< 0.002 


< 0017 


-; OJ)049 


< 0037 


< 0.0019 


< 0037 


< 0.0019 


< 0018 


-; 0.00 16 


0.0084 J 


-;o.ooi3 


< 0036 


< 0.0027 


-;Ofl027 


T6I5SB03|I0.01 


01/15^13 


10 


< 0.0016 


<0 00I4 


-;Ofl039 


< 0029 


< 0.0015 


< 0029 


<0.00E5 


<0 00]4 


-;o.ooi2 


-; 0.0026 


-; 0.0014 


< 0029 


< 0.002 E 


-;0fl02i 


T6LSSB02|2.01 
DUPOS06O2C 


03/06/02 
05/06/02 


7 
2.5 


< 0.005 
<0 02 UJ 


007 
<0 02 L'J 


0.009 
< 0.02 U) 


0.01 [ 

< 0.02 U] 


0.01 1 

0.024 J- 


<0 005 
<002 Ul 


022 
0.024 J- 


<0 005 
<0 02 UJ 


<0 005 U 

<0.02 UJ 


-;0JXi5 

< 0.02 UJ 


<0 005 
< 0.02 UJ 


-; 0.05 Ul 
<02 Ul 


-; 0.005 u 

< 02 UJ 


< 005 U 

< 0.02 U3 


T6lSSB0:|5.Ol 


05/06/02 


5 


< 0.005 


OOOS 


0.003 


0.007 


0.006 


005 


011 


<0 005 


<0 005 U 


<OD05 


0.005 


< 0.05 Ul 


-; 0.005 u 


<0 005 U 


S15SB0l|2.O| 


03/06/02 


7 


<0.05 


11 


#.#77 


0.059 


0.051 


<0.05 


0.15 


<:0 05 


0.19 


-;0JJ5 


-;0 05 


-;05 Ul 


19 


<:0 05 u 


5l5SB0l|.'i.O| 


05/06^12 


5 


0013 


06 


».03S 


0.035 


0.02 


025 


053 


005 


O.IL 


-; 0.005 


0.0 E 7 


-; 0.05 Ul 


-; 0.005 u 


< 005 U 


3I5SBO?|2.0| 


05/131 AI2 


2 


< 0.005 


005 


< If 005 


<0 005 


< 0.IH5 


<0 005 


008 


<0 005 


0.009 


-; 0.005 


-;ooo5 


<0 05 


006 


0.0 L 


S15SH0?|4.O| 


05/131/02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-;o.oo5 


-;OJ)05 


-;ooo5 


<:0 05 


< 0.005 


<0JXi5 


3I5SH03|2.0| 


05/136/132 


2 


<0.02 


<0.02 


<002 


<002 


-;o.02 


<0.02 


038 


<:0 02 


<0 02 U 


-;0fl2 


-;002 


-;02 Ul 


<0.02 


<002 U 


S\5SB03\5.O\ 


05/136/132 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


<0 005 U 


<OD05 


<0 005 


-; 0.05 Ul 


< 0.005 


< 005 U 


S15SH04|2.0J 


01/14/03 


2 


Ci 0066 1 


0017 


0.019 


0.0 E 5 


NA 


013 


0.02 


< 0013 


0.032 


< 0.0025 


O.OLE 


0052 


0044 


0.037 


S15SB04|5.5| 


01/14/133 


5.5 


< 0.0016 


< 0013 


-;Ofl033 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 00]4 


-; 0.00 L 2 


-; 0.0025 


-; 0.00 14 


< 0023 


< 0.0021 


-;0fl02i 


S15SH04|10.0| 


01/14/133 


10 


< 0.0016 


<0 00I4 


<Ofl039 


<0 003 


< 0.0015 


<0 003 


<0.00L5 


<:oooi4 


< 0.00 L 3 


< 0.0026 


-; 0.00 15 


< 0029 


< 0.0021 


-;0fl02i 


3I5SH05|1.5| 


01/15/113 


1.5 


011 


029 


0.041 


0.03 S 


0.05 


026 


053 


0033 


0.044 


< 0.0025 


0.02 


0075 


037 


O.OTE 


S\5SB05\5.5[ 
DUP01I503A 


01/15/113 
01/15/03 


5.5 

6 


< 0.0016 
<O.DaiB 


0055 J 
0052 ] 


0.0062 J 
<Ofl043 


0.0063 J 
0.005 L J 


0055 1 
< 0.0017 


0.0051 J 
Ofl044 3 


0069 1 
0053 1 


<0 0014 
< 001 5 


0.O096 
0.OOS6 


-; 0.0026 
-; 0.0023 


0.0053 J 

-; 0.00 16 


< 0029 

< 0032 


007 3 
0074 1 


0.0095 
0.008 J 


SI5SB05|7.0| 
DUP0I15O3H 


01/15/113 
01/15/113 


7 
7.5 


< 0.0025 

< 0.0026 


< 0021 

< 0022 


< 0.006 1 

< 0.0064 


< 0046 

< 0049 


< 0.0024 

< 0.0025 


< 0046 
■:0 0O49 


< 0.0024 

< 0.0025 


< 0022 

< 0023 


-; 0.002 
< 0.0021 


-; 0.004 

-; 0.0042 


-; 0.0023 
< 0.0024 


< 0045 

< 0047 


< 0.0033 

< 0.0035 


<Ofl033 
-;Ofl035 


S15SB06|3.O| 


01/16/03 


3 


0064 1 


021 


0.021 


0.013 


<0.00E5 U 


013 


024 


<0 0014 


0.03 E 


-; 0.0025 


0012 l-t 


< 0023 


027 


0.O43 


S15SH06|6.O| 


01/16/03 


6 


048 


14 


t.l4 


0.096 


0.078 


093 


0.13 


0.017 J* 


0.25 


0.024 


07 3-1- 


0.0066 J 


19 


0.26 


S15SH06|10.0| 


01/16/03 


10 


0093 1 


0039 J 


0.0082 J 


0.0082 J 


<L 0023 1 U 


Ofl06l J 


0076 1 


< 0021 


0.026 


-; 0.0039 


< 0.0022 


< 0044 


025 


0.022 


S15SH07|1.5| 


01/15/03 


1.5 


15 


12 


#.11 


II 


0.078 


065 


0.18 


022 


0.4 


0.1 


0.O4B 


23 


65 


0.33 


S15SH07|5.0; 


01/15/133 


5 


< 0.0016 


< 0013 


-;Ofl033 


< 0029 


<0.00E5 


< 0029 


<0.00E5 


<0 0014 


< 0.00 1 2 


-; 0.0025 


-; 0.0014 


< 0023 


< 0.002 E 


0.0041 J 


S15SH07|5.O| 


01/15/133 


S 


< 0.0021 


<oooie 


-;0fl05i 


< 0039 


-; 0.002 


< 0039 


< 0.002 


< 0018 


-; 0.0017 


-; 0.0034 


-;0.O0E9 


<0 0033 


< 0.002B 


<Ofl023 


600ASB0I|2|MSD 

DUP0S07O2A|MSD| 

600ASB0I|4|MSD 


05/U7/02 
05/07/02 


2 
2.5 


< 0.005 

< 0.005 


< 0.005 

< 0.005 


<0 005 
<0 005 


<0 005 
<0 005 


-; 0.005 
-; 0.005 


<0 005 
<0 005 


< 0.005 

< 0.005 


<:0 005 

<:0 005 


-; 0.005 
-; 0.005 


<0JM)5 

-;0JXi5 


<0 005 
<0 005 


< 0.05 Ul 

-; 0.05 Ul 


< 0.005 

< 0.005 


< 0.005 

< 0.005 


05/137/02 


4 


13 


0.45 


#.41 


19 


0.2 


19 


0.46 


055 


0.63 


0.01 


0.1 B 


067 


27 


0.76 


600ASB0?|2| 


05/131/132 


2 


< 0.005 


0] 


0.005 


0.006 


-; 0.005 


006 


0013 


<0 005 


0.009 


<0J)05 


<0 005 


<:0 05 


006 


0.0 E 


600ASB0?|4| 


05/111/112 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.0-15 


<0 005 


< 0.005 


<0 005 


-; 0.005 


-; 0.005 


<0 005 


<0 05 


< 0.005 


< 0.005 


fylt<l\^Bin\l<l\ 


05/111/112 


2 


< 1/ iii'^ 


< 1115 


---.nOO'^ 


';ik005 <0IKI5 


■; 005 


<0|ii'^ 


■; |iO.> 


< 0.IKI5 


<n<Kt'^ 


^11005 


■: 05 


< l'05 


^11005 



December 2005 



Pige6ofl(l 



Tabic C-3 

SuramBi^ of PA.H R eeuHs Id SdU 

C DiDDil^ar j^PX Sludj ArcH 

Pi?&ldlD or San Franc I'M. i>, C aLlfnmLi 



Satmpk Namr 


SBDipk 

DbIe 


Sdmp k 1 1 

BcnfD|B| 
Dcplb AnlhracEitL' 

\iilhiii^enc 
If".) 


lteiUD<Bt 

Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
FluorBnlbcnr 


DkbEnz|a,h> 
Chrjficnc 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtakH 


PhinanlbrcBr 


P>r»c 






.^nilylLcil 
Mcltiod 


3*8270 


SWe270 


SWS270 


SW5270 


3*8270 


SWe270 


SWa270 


SW8270 


SW3270 


SW3270 


SW3270 


SW3270 


SW8270 


SW3270 








<mp/ki]J 


|mg/t^| 


fmp/kB) 


(mp/kfi) 


imp/bpi 


ImfifVpl 


Imp/kpJ 


[niRlkp.1 


{mp/kp^ 


'mp/kBl 


1 111 l; k^j 1 


Ui>!'^i:\ 


l:n■^/b|]^ 


'mp/kB) 


ClEBDUp l.c^cl 


40 


1 ^ ^ 

0.27 


0.&27 


1J7 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


6O0ASH0?|5.0| 


OMiiAi: 


5 


<0.0I 


02 


0.024 


0.034 


0.0i4 


0012 


057 


0012 


0.034 


<OflL 


0.0 L 6 


■;o 1 


0i3 


O.MI 


600ASB04|2| 


03/01^12 


1 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


<OJ)05 


-;ooo5 


<0 05 


< 0.005 


<OJ)05 


600ASB04|5| 


05rtil/D2 


5 


008 


02 


0.023 


0.019 


0.016 


015 


028 


<:0 005 


0.045 


-; 0.005 


0.0 12 


<:0 05 


0J2 


0.M2 


600ASB05|2| 


05/01/02 


: 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■: 005 


< 0.005 


<:0 005 


-; 0.005 


-; 0.005 


-;ooo5 


<:0 05 


< 0.005 


-; 0.005 


600ASB05|5| 


OSrtn/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


-; 0.005 


<OD05 


-;ooo5 


<:0 05 


< 0.005 


<0JXi5 


600ASB06|2| 


05/01^12 


2 


< 0.005 


014 


0.014 


0.009 


-; 0.005 


01 


0018 


<0 005 


0.015 


< 0.005 


-;ooo5 


<0 05 


< 0.005 


0.023 


600ASB06|5| 


05rtil/D2 


5 


< 0.005 


003 


0.007 


<0 005 


-; 0.005 


<0 005 


009 


<0 005 


0.01 L 


-; 0.005 


-;ooo5 


<0 05 


< 0.005 


0.015 


600ASH07J2fll 


01/17/01 


: 


03 


092 


t.1 


tG 


0.096 


052 


0.19 


042 


0.22 


0.024 


0.05 L 


0015 


J] 


0.29 


60OASB0J(5.5J 


01/17rtU 


5.5 


< 0.0015 


< 0013 


-;0JXi3S 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


< 0013 


-; 0.00 r 2 


-; 0.0025 


-; 0.0014 


< 0023 


< 0.002 


<OJ)02 


60OASB07IIO0I 


01/17rtU 


10 


< 0.0016 


< 0013 


<OJKi39 


< 0039 


< 0.0015 


< 0029 


<0.00L5 


<0 00]4 


< 0.00 1 2 


-; 0.0025 


-;0.00L4 


< 0029 


< 0.0021 


-;0fl02i 


60CASH05|2fl] 


01/17/01 


7 


0047 1 


024 


1.43 


OfH4 


0.034 


017 


045 


01 


0.03 [ 


-; 0.0O23 


0.0 L 8 


< 0026 


014 


0.037 


60CASB05|5.5| 
DUP01I703C 


01/17/01 
01/17rtU 


5.5 

6 


0066 1 
< 0.0016 


0J3 
< 0013 


l.t4S 

-;Ofl03S 


O.WI 

< 0029 


0.035 
004 1 


OOJ 
< 0029 


048 
<0.00L5 


0034] 

<:oooi4 


0.039 
< 0.0OI3 


-;OJ)03 

-; 0.0025 


0.025 
< 0.00 14 


0.0056 J 
< 0023 


024 
< 0.0021 


0.05 

0.0054 J 


6O0ASB05|7.0| 
600 AS B 0^1 2.0 1 


01/17/11? 


7 


< 0.001 7 


<0 00I4 


0.0054 J 


<00031 


<0.00L6 


< 0031 


<0.00L6 


< 0015 


< 0.00 1 3 


-; 0.0027 


-; 0.00 15 


<000J 


< 0.0022 


< 0.0022 


01/16/11? 


2 


0044 


09 


t.l 


0.074 


0.056 


055 


0.12 


014 


0.16 


O.OOB 


0.036 


025 


16 


0.2 L 


600ASH09|7.0| 
DUP0II6O3C 


01/16/01 
01/16/0? 


7 
7.5 


014 
< 0.0016 


054 
0045 ) 


l.UT 

-; 0.0039 


< 0029 


0.032 
<0.00L5 


037 
< 0029 


048 
<0.00L5 


0066 3 
<0 0014 


0.088 
0053 1 


0.0049 J 
0.0043 J 


0.03 

-; 0.0014 


0011 

< 0023 


0J2 
< 0.002 [ 


o.os 

0.005 J 


^00ASB09|]0.0||MSD| 


01/16/UJ 


10 


< 0.002 


< 0017 


< Ofl049 


< 0037 


<0.00L9 


< 0037 


<0.00L9 


< 0017 


< 0.00 16 


-; 0.0032 


< 0.00 t 3 


<0 00J6 


< 0.0026 


<Ofl026 


600CSB0I|2I 


07/33/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-;0JXi5 


-;ooo5 


<:0 05 


< 0.005 


<0D05 


600CSH01J51 


07/31/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<OJ)05 


-;ooo5 


<:0 05 


< 0.005 


<OJ)05 


600CSH02|2| 


07/31/02 


2 


< 0.005 


01 


0.0C9 


0.006 


-; 0.005 


006 


0012 


<0 005 


0.013 


<0D05 


-;ooo5 


<0 05 


008 


0.01 E 


60lHr3Ei>2|4 0| 


07/31/02 


4 


< 0.005 


0013 


0.0 [1 


0.007 


0.005 


007 


016 


<:0 005 


0.017 


-; 0.005 


<0 005 


<0 05 


01 


0.023 


60l>C3BOJ|2 0| 


07/29/02 


2 


< 005 UJ 


<0 005 UJ 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 005 UJ 


<0 005 


<L 0.005 UI 


< 0.005 


<0 005 


<0 05 


< 005 UJ 


< 0.005 UJ 


6OOCSBO3f5 0| 


07/:9/02 


5 


< 005 UJ 


<0 005 UJ 


< 0.005 UJ 


< 0.005 UI 


< 005 UJ 


<0 005 UJ 


<:ooo5 UJ 


-;0JXi5 UJ 


< 0.005 UJ 


< 005 UJ 


< 0.005 UJ 


-; 0.05 UI 


< 005 UJ 


< 0.005 UJ 


600CSBO4|J'i| 


07/29/II2 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


0.005 


-; 0.005 


<0 005 


<0 05 


< 0.005 


0.006 


600CSBO4|fi'J| 


07/29/II2 


5 


<0.05 


<0.05 


<0 05 


<0 05 


<0.05 


<0.05 


<0.05 


<:0 05 


<005 


<0.05 


<005 


<05 


061 


0.085 


6OOCSBO5[2 0| 


01/1 J/0 J 


2 


< 0.0015 


< 0013 


0.0O4I J 


<O0023 


< 0.0015 


< 0028 


< 0.0015 


< 0013 


-;o.ooi2 


-; 0.0025 


0.0041 J 


< 0023 


< 0.002 


-;0JXi2 


6OOCSBO5fS0| 


01/1 J/13 J 


S 


< 0.0016 


<0 00I4 


0.0O4I J 


<0 003 


<0.00L5 


<0 003 


<0.00[5 


<0 0014 


-; 0.00 1 3 


-; 0.0026 


-; 0.00 15 


< 0029 


< 0.0021 


< 0.0021 


6OOCSBO5|L0 0| 


01/1 J/0 J 


10 


< 0.0017 


<:oooi4 


0.0042 J 


<0003l 


<0.00L6 


< 0031 


<0.00L6 


<0 0014 


-; 0.00 1 3 


-; 0.0027 


< 0.00 15 


<O00J 


< 0.0022 


<Ofl022 


600CSBO6|20| 


01/1 J/0 J 


2 


II 


0.39 


1.34 


1J5 


0.12 


19 


0.45 


033 


0.77 


ofH[ 


0.1 1 


00t3 


61 


0.74 


600CSBO6[5 0| 


01/1 J/13 J 


5 


< 0.0016 


< 0013 


0.0041 J 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


-; 0.00 1 2 


-; 0.0025 


0.0041 J 


< 0023 


< 0.002 L 


-; 0.0021 


600CSB06|IOO| 


01/1 J/13 J 


10 


< 0.0023 


< 0.002 


0.0066 J 


< 0042 


< 0.0022 


< 0042 


< 0.0022 


<0 002 


< 0.00 I 3 


-; 0.0037 


0.0064 J 


< 0041 


< 0.003 


-; 0.003 


6OOCSBO7|2 0| 


01/1 J/0 J 


2 


< 0.0054 


< 0046 


1.135 


0.09 E 


023 Jt 


027 


0.0E7 J 


0.017 1 


021 J 


< 0.0086 


02 J 


< 0096 


< 0.007 L 


0.O67 


600CSB07[5 5| 


01/lJ/OJ 


5.5 


< 0.0016 


< 0013 


0.0O4L J 


< 0039 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


-;o.ooi2 


<0.0O25 


0.004 1 


< 0023 


< 0.002 L 


-;0fl02i 


6OOCSBO7|L0 0| 


01/1 J/13 J 


10 


< 0.0017 


< 0015 


0.0O47 J 


< 0032 


< 0.0017 


< 0032 


<0.00L7 


< 0015 


-;o.oot4 


-; 0.0023 


0.0046 J 


<0 00J1 


< 0.0023 


-;Ofl023 


6n0FDSSB0L|?.0| 
r.'J0FDSSB0L|J.5| 


05/131/132 


3 


<0.05 


<0.05 


<0 05 


<0 05 


<0.05 


<0.05 


-;0.05 


<0 05 


<005 


<0.05 


<005 


<0 5 


<0.05 


<0 05 


05/111/112 


3.5 


< 04 UJ 


0.1 1- 


O.ltS J- 


072 J- 


0.O47 J- 


<0 04 UI 


0.17 J- 


<0 04 UJ 


O.LS J- 


< 0.O4 UJ 


< 0.04 UJ 


<04 UI 


i'2 1- 


2 J- 


600FD5SB02|:0| 


0I/I.'S/II3 


? 


^00014 UJ 


< 00 12 UJ 


< 01115 Uf 


< 0112ft Uf 


■; 001 1 UJ 


'-im:'I:6 L"I 


110067 J 1- 


<ik00i: u; 


■: 001 1 UJ 


■: 0021 UJ 


■;000I3 UJ 


< 1^ i:i'2^ L'J 


IIIKI55 J J- 


006^1 J- 



December 2005 



Pigc7DnO 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfitmii 



Satmpk Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnlhracEite 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbcnr 


DkbEnz|a,h> 
Chrjficnc 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-cjl> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


Pjrrac 






.^nilylLcil 
Mcltiod 


3*8270 


SWe270 


SWS270 


3 W 5270 


3*8270 


SW8270 


SWa270 


SW8270 


SWS270 


SWS270 


SW3270 


3 W 3270 


SWB270 


SWS270 








<mp/b|]J 


[m^kpl 


Imfi'k-it 


(mp/kfi) 


imp/bp^ 


ImBfkpJ 


<mp/bej 


im&kpj 


{mp/kp^ 


fmp/k^i 


/iiiu/k^) 


Ui>!'^i:\ 


|mp/b|]: 


'mp/kB) 


Clraaup l.c^cl 


40 


0.27 


0.027 


#.27 


40 


0.27 


2.7 


0.19 1 


40 


40 


0.27 


40 


40 


40 


600FDSSB02|5.5| 


01/l5Jlli 


5.5 


027 


051 


O.H 


12 


o.a 


092 


051 


046 


0.054 


-; 0.0026 


0.26 


09: 


093 


O.Oii 


600FDSSBO2I 10.01 


01/15/03 


10 


< 0.0016 


<0 00I4 


<0 004 


<0 003 


<0.00L6 U 


<0 003 


< 0.0016 


<0 0014 


0.005 1 


-; 0.0026 


-;0.O0L5 


< 0029 


< 0.0022 


0.0044 J 


600RRSBOI|20| 
DUP0S05O2H 


0SI05I02 
05/U5/02 


2 
2.5 


< 0.005 
<0.02 


014 
<0.02 


0.016 
<002 


0.0 IB 

<002 


0.02 

<0.02 


005 
■<0.02 


026 
-;o.02 


<:0 005 

<:0 02 


0.036 
<002 


-; 0.005 

<0fl2 


0.01 1 
<0 02 


005 
<0 2 


033 
<0.02 


O.MI 

0.02 


600RRSBOI|5^| 

600RRSBO2|2 0| 


05/05/02 


5.5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


-;0JM15 


<0 005 


<:0 05 


< 0.005 


-; 0.005 


03/05/02 


2 


0015 


056 


tMH 


0.074 


0.078 


071 


069 


0012 


0.15 


0.01 [ 


0.063 


<0 05 


0013 


0.1 8 


600RRSBO2|5 0| 


03/05/02 


5 


006 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


0.017 


0.019 


<0 005 


<:0 05 


043 


0.013 


600RRSBO3L2 0I 


05/05/02 


2 


71 


0.7* 


1.37 


tJI 


-;o.3 


<0.3 


1.1 


<0.3 


0.93 


0.61 


<tJ 


<3 


4 


1.8 


60aRRSB03|3 OJ 


Oa/05/02 


5 


026 


031 


0.017 


0.014 


0.013 


<0 005 


045 


<0 005 


0.043 


0.026 


0.006 


<0 05 


17 


0.079 


600RRSBC>][2]MSD 


Oa/07/02 


7 


<0.02 


06S 


#.#91 


0.067 


0.096 


054 


097 


<:0 02 


0.17 


<oa2 


0.069 


<0 2 


095 


0.2 


600RRSB{i4|4|MSD 


05/07/02 


4 


<0.0I 


041 


*.§tl 


0.1>45 


0.054 


0034 


053 


<:ooi 


0.094 


<0J)[ 


0.039 


<01 


064 


0.1 L 


600RRSBO5|2 0| 


01/16/03 


2 


< 0.0017 


<0 00I4 


<0J)041 


<0003l 


<0.00L6 


< 0031 


< 0.0016 


< 0015 


-;o.oci3 


-; 0.0027 


< 0.0OI5 


<0 003 


< 0.0022 


-;Ofl022 


600RRSBO5|6 0| 


01/16/03 


g 


< 0.0016 


0041 J 


-;Ofl039 


<0 003 


< 0.0015 


<0 003 


< 0.0015 


<:oooi4 


0054 1 


-; 0.0026 


-; 0.0015 


< 0029 


< 0.002 L 


0.0067 J 


fSi^0RR3EO5|L0.IJ| 
nuORRSBiW>|2 0| 


01/16/113 


10 


007 1 


022 


#.#31 


0.021 


0.02'l 


0016 


IJ28 


0069 J 


0.036 


< 0.0025 


0.0 14 


< 0025 


019 


0.M5 


01/21AI3 


? 


022 


055 


#JC7 


0.065 


0.055 


041 


0.1 


0016 


0.14 


-; 0.0047 


0.029 


< 0053 


13 


0.15 


600RRSBO6|5 3| 
DUP012I0JD 


01/21/03 
01/71/03 


5.5 

6 


0073 1 
< 0.0016 


043 
0053 J 


O.ttI J- 
0.01 


033 J- 
0.0096 


0.03 J- 

0063 1 


0.026 1- 
0.0045 J 


047 
00461 


014 1- 

<0 0014 


0.053 
0062 1 


-; 0.0025 
< 0.0026 


023 J- 
0.OOE9 


< 0023 

< 0029 


031 
0057 1 


099 1* 

001 J-l- 


600RR3Blh>|L0.U| 


01/21/U3 


10 


< 0.0016 


< 001 J 


0.0062 J 


0.0052 J 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


< 0.00 L 2 


< 0.0025 


-; 0.00 14 


< 0025 


< 0.002 L 


< 0.0021 


600RRSBOT|2 0| 


01/22/03 


2 


016 


057 


#.#46 


O.OB 5 


0.078 


036 


0.16 


023 


0.096 


-; 0.0046 


0.026 


0016 


Jl 


0.17 


60aRRSBOT[7 OJ 


01/22/03 


7 


< 0.0016 


<:oooi4 


-; 0.0039 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 00]4 


-;o.oci2 


-; 0.0026 


-; 0.0014 


< 0029 


< 0.0021 


-;0JXi2i 


60aRRSBOT[9 5] 


01/22/03 


9.5 


032 


095 


t.ll 


L2 


0.08 


041 


0.1 


0019 


0.16 


0.017 


0.059 


01 


079 


0.31 


600RRSEOS|2 0| 


01/:i/03 


2 


025 


0.27 


tJ 


22 


0.16 


17 


0.36 


055 


0.2 


< 0.0043 


0.1 


0012 1 


12 


0.36 


600RRSBUH|5 5| 
DUP012103H 


01/21/03 
01/21/03 


5.5 

6 


< 0.0013 

< 0.ODI6 


< 0013 

< 0013 


0.OOB4 
a.00B2 


0.0074 J 
0.0073 J 


0058 1 
0061 


< 0029 

< 0029 


<0.00L5 
< 0.0015 


< 0013 
<0 0014 


0039 1 

-; 0.0CI3 


-; 0.0025 
-; 0.0025 


0.OOB2 
0.OOE3 


< 0025 

< 0023 


< 0.002 
< 0.0021 


014 l-l- 
0076 l-l- 


600RR3BO8|L0.0| 
600RR3BD9|2 0| 


01/21/03 


10 


< 0.0026 


< 0022 


0.0 12 


0.0 13 


< 0.0024 


< 0047 


< 0.0024 


< 0022 


0.012 


0.008 1 


-; 0.0023 


< 0046 


015 


0015 l-l- 


01/22/03 


2 


0.035 J 


0.072 1- 


0.24 J- 


0.3 1 J- 


0.17 J- 


0.1 1- 


0.35 J- 


<001 R 


0.09 [ 


<0.0L9 


-;O.OLL R 


<0021 


0.049 J 


36 J- 


iOORRSEO?|7.5|[MSD| 


01/22/03 


7.5 


< 0.0016 


< 0013 


-;0J)03S 


< 0029 


<0.00L5 


< 0029 


<0.00L5 


<0 0014 


-; 0.00 L 2 


-; 0.0025 


< 0.0O14 


< 0023 


< 0.0021 


<OJ)021 


600RR3BO9|9 5| 


01/22/03 


9.5 


0017 


051 


#.#7S 


0.074 


0.052 


027 


057 


0017 


0.079 


0.0088 J 


Of^ti 


0.01 J 


004 


0.1 s 


600SDSH01 |2.0| 


05/06/02 


2 


-;0.2 


<0.2 


<.02 


<02 


-;o.2 


<02 


-;0.2 


<0.2 


<0.2 


<02 


<02 


<:2 UJ 


-;0.2 


<02 


600SDSH0] |5.0| 


05/06/02 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


<0.0O5 


-;0JXi5 


<0 005 


< 0.05 UI 


< 0.005 


-;0JM15 


600SDSH02|2.O| 


03/01/02 


2 


<0.06 


<0.06 


<0 06 


<0 06 


0.085 


<0.06 


075 


<:0 06 


<006 


-;0fl6 


<0 06 


<06 


<0.06 


<0 06 


6O0SDSH02|5.O| 


05/01/02 


5 


< 0.005 


oooe 


0.007 


001 


0.006 


<0 005 


0018 


<0 005 


0.015 


<0D05 


<0 005 


<:0 05 


009 


0.01 B 


600SDSH03|2.O| 


05/06/02 


2 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<:0 005 


< 0.005 


<:0 005 


0.007 


<0D05 


<0 005 


<0 05 


005 


O.OOB 


600SDSB0i[5.5] 

600SDSH04|2.O| 

DUP0S06O2H 


05/06/02 


5.5 


< 0.005 


< 0.005 


<0 005 


<0 005 


0.007 


<0 005 


009 


<0 005 


0.006 


<0D05 


<0 005 


<0 05 


< 0.005 


0.007 


05/06/02 
05/06/02 


2 
2.5 


<<I<I05 UJ 
< 0.005 


<0 005 UJ 
< 0.005 


< 0.l'05 UJ 
<0 005 


< 0.005 UI 
<0 005 


<0 005 UJ 

-; 0.005 


<0 005 UJ 
<0 005 


< 005 UJ 
< 0.005 


< 0.005 UJ 
<0 005 


< 0.005 UJ 

-; 0.005 


<OJ)05 
<0JKI5 


■:O.IJI'.n ['J 
< 005 1 


V '1 0^ 

<0 05 


';'i005 UJ 
< 0.005 


< 0.005 UJ 

-; 0.005 



December 2005 



Pigc 3Dn0 



Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Saiaplr Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb Anihracene 

\iilhrii^enc 
If".) 


lteiuD<at 
Pjrcnc 


1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DkbEnz|a,h> 
ChrjAcne 

ADlhcacrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-CJ|> 

Pykbc 


NapbOtahH 


PhinanlbrcBT 


P>r»c 






.^nilylLcil 
Mcltiod 


SWB270 


SWe270 


SWS270 


SW527CI 


swsno 


SWe270 


swa:70 


SW8270 


SWS270 


SWS270 


SWS270 


SW5270 


SWB270 


SWS270 








<mp/k|]: 


[m^kpl 


Imfi'k-it 


(mp/kfi) 


imp/bpi 


ImBfkpJ 


Imp/bej 


[niRlkp.1 


{me/^i 


(mp/kBl 


ImpAR) 


(mp/kpl 


l^l;^/b|]J 


'mp/kB) 


Clraaup l.c^cl 


40 


0.27 


0.027 


•J7 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


600SDSH04|5.O| 


05rllOflJ2 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■;0 005 


< 0.005 


<0 005 


< 0.005 


<OJ)05 


<0 005 


<0 05 


< 0.005 


<0fl05 


600SDSB05|2| 


05^17/02 


1 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0J)05 


-;ooo5 


<0 05 


< 0.005 


<OJ)05 


600SDSB05|5] 


05/117/112 


5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■: 005 


< 0.005 


<:0 005 


< 0.005 


-; 0.005 


-;ooo5 


<:0 05 


< 0.005 


< 0.005 


L1TDSE01|2 5| 


07/29AI2 


2.5 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■;0 005 


< 0.005 


<:0 005 


-; 0.005 


< 0.005 


-;ooo5 


<:0 05 


<Q.005 


< 0.005 


L1TDSE0I|5 0| 


07119102 


5 


0013 


06S 


#.#9 


0.024 


0.024 


0034 


0.08 


005 


0.09 L 


<OJ)05 


0.021 


<:0 05 


062 


0.12 


L1TDSE02[2 0| 


07119102 


2 


0.01 1 1- 


0.042 1- 


0.435 i- 


0:7 3- 


0.027 J- 


0.027 1- 


0.O44 J- 


<0fl05 UJ 


O0B2 ]- 


-;OJ)05 


0021 J- 


<0 05 


0.048 1- 


095 J- 


L1TDSE02|5 0| 


07119102 


5 


< 005 UJ 


<0 005 UJ 


< 0.005 UJ 


< 0.005 UI 


< 005 U] 


<0 005 UJ 


< 005 U] 


<0fl05 UJ 


< 0.005 UJ 


<OD05 


< 0.005 UJ 


<0 05 


< 005 UJ 


< 0.005 UJ 


L1TDSE0J|2 0| 


07119102 


2 


< 005 UJ 


0.007 1- 


006 ]- 


< 0.005 UI 


< 005 U] 


-;ooo5 UJ 


0.009 J- 


-;0fl05 UJ 


OOLL ]- 


< 005 U3 


< 0.005 UJ 


-; 0.05 UI 


0.007 1- 


0015 J- 


L1TDSE0J|5 0| 


07119102 


5 


< 005 UJ 


<0 005 UJ 


< 0.005 U3 


< 0.005 UI 


< 005 UJ 


<0 005 UJ 


< 005 U] 


-; 0.005 UJ 


< 0.005 U3 


<OJ)05 


< 0.005 UJ 


<0 05 


< 005 UJ 


< 0.005 UJ 


L1TDSE04|2 0| 


07119102 


1 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


0.006 


<0J)05 


<0 005 


<0 05 


< 0.005 


0.007 


L1TDSB04|5 0| 


07119102 


5 


< 005 UJ 


<0 005 UJ 


< 0.005 U3 


< 0.005 UI 


<0 005 UJ 


-;ooo5 UJ 


< 005 U] 


-;OJ)05 UJ 


< 0.005 UJ 


< 005 UI 


< 0.005 UJ 


< 0.05 UI 


< 005 UJ 


005 J- 


L1TDSE05I2 0I 


07119102 


1 


<0 02 UJ 


<0 0? UJ 


<oo: 


<oai 


-;o.02 


<0.02 


0.027 J- 


<0 02 


<0.02 U] 


-;0fl2 


<0 02 


<.0 1 


<0 02 UJ 


023 J- 


L1TDSE05|5 0| 


07/?9/02 


5 


<Q005 UJ 


<0 005 UJ 


<0 005 


<0JK)5 


-;o.oc5 


<0 005 


< 005 UJ 


<:0 005 


< 0.005 UJ 


-;OJ)05 


<0 005 


<:0 05 


< 005 UJ 


< 0.005 UJ 


LTTDSE06|2 0| 


07119102 


? 


< 005 UJ 


<0 005 UJ 


<0 005 


<0CI05 


-; 0.005 


<0 005 


< 005 UJ 


<0 005 


< 0.005 UJ 


-; 0.005 


-;ooo5 


<:0 05 


< 005 UJ 


< 0.005 UJ 


LTTDSEn6|4 5| 


07119102 


4.5 


< 005 UJ 


<0 005 UJ 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 005 U] 


<:0 005 


< 0.005 UI 


< 0.005 


-;ooo5 


<:0 05 


< 005 UJ 


< 0.005 UJ 


L1TDSE07|2 0| 
LTTDSE07|7 5| 


01/U/OJ 


? 


< 0.001 5 


< 0013 


0.006 J 


<ooo:3 


■<0.00L4 


< 0028 


<0.00L4 


< 0013 


-;o.ool: 


-; 0.0O24 


0.0049 J 


< 0027 


< 0.002 


0.0037 J 


01/1 ?/nj 


7.5 


< 0.0016 


0] 


0.013 


OOL 


0044 1 J4 


0.0034 J 


011 


0044 J 


0.02 


< 0.0026 


O.OOGL 


< 0029 


02 


0.022 


LTTDSB07|I0 0| 


01/1 i/D? 


10 


< 0.0016 


< 0013 


0.0071 J 


0.0043 J 


<0.00L5 


< 0029 


0042 1 


< 0013 


0047 1 


-; 0.0025 


0.0059 J 


< 0025 


< 0.0021 


0.0056 J 


L1TDSE03|J0| 


OI/U/OJ 


3 


< 0.001 5 


< 0013 


0.004G J 


0.0037 J 


<0.00L4 


< 0027 


< 0.0014 


0039 J 


< 0.00 L : 


-; 0.0024 


0.0O42J 


< 0027 


< 0.0019 


-;0fl019 


L1TDSE05[5 5| 
DUP01U03E 


01/U/DJ 
01/U/DJ 


5.5 
6 


< 0.001 5 

< 0.0016 


< 0013 

< 0013 


0.0O45J 
0.004 J 


< 000:9 

< 000:9 


<0.00L5 
< 0.0015 


< 0029 

< 0029 


<0.00L5 
<0.00>5 


< 0013 
<0 0014 


-; 0.00 1 : 
-; 0.001: 


-; 0.0025 
-; 0.0025 


0.0042 J 
0.004 L J 


< 0023 

< 0025 


< 0.002 
< 0.0021 


<oj)o: 
-;oflo:i 


LTTDSE05|I0 0| 


oi/u/ni 


10 


< 0.001 5 


< 0013 


0.0O47 J 


<ooo:3 


<0.00L5 


< 0028 


<0.00L5 


< 0013 


< 0.001: 


-; 0.0025 


0.0O42J 


< 0027 


< 0.002 


<o.oo: 


L1TDSE09|2 5| 
LTTDSE09|5 5| 


01/U/OJ 


2.5 


0042 1 


OOIT 


0.021 


0.027 


0.012 


0093 


022 


0071 J 


0.024 


-; 0.0024 


0.0 L 2 


< 0027 


022 


0.03 


01/U/DJ 


5.5 


< 0.0016 


0046 J 


0.OOS3 


0.006 J 


< 0.0015 


< 0029 


0039 1 


0056 J 


-; 0.00 J 1 


-; 0.0025 


0.007 1 


< 0023 


< 0.002 1 


-;Oflo:i 


LTTDSE09|I0 0| 

L1TDSE1U|2 5| 

DUP01I303A 


01/1 ?/DJ 


10 


< 0.0016 


<0 00I4 


0.0066 J 


0.0O4L J 


<0.00L5 


< 0029 


<0.00L5 


005: J 


< 0.00 1 : 


-; 0.0026 


0.0064 J 


< 0029 


< 0.0021 


< 0.00:1 


01 /UAH 
01/U/OJ 


2.5 

3 


< 0.0016 

< 0.0014 


< 0013 

< 0012 


0.0O4I J 
0.0O4J 


< 000:9 

< 000:6 


<0.00L5 
<0.00L3 


< 0029 

< 0026 


<0.00L5 
<0.00L3 


< 0013 

< 0012 


< 0.00 L : 

< 0.00 f 1 


-; 0.0025 

-; 0.002: 


0.0O43 J 
0.004 1 


< 0025 

< 0025 


< 0.002 L 

< 0.00 IB 


<oflo:i 
-;oj)Ois 


L1TDSE10|5 5| 


01/U/DJ 


5.5 


< 0.0015 


< 0013 


-;Ofl03S 


< 000:9 


<0.00L5 


< 0029 


<0.00[5 


< 0013 


-; 0.00 1 : 


-; 0.0025 


-; 0.0014 


< 0025 


< 0.002 


-;Oflo: 


LTTDSE10|I0 0| 


01/U/OJ 


10 


< 0.0017 


<0 00I4 


-;0fl04i 


<0003l 


<0.00L6 


< 0031 


<0.00L6 


<0 0014 


-; 0.00 1 3 


-; 0.0027 


<0.00t5 


<0 003 


< 0.0022 


-;oflo:: 


600SE 101 |21 

dupo506o:a 


05/06/02 
05/06/02 


: 

2.5 


099 
< 0.005 


0.5 

009 


1.43 
0.011 


I.I 

0.012 


0.22 

0.009 


0.4 

009 


1.4 

016 


059 
<0 005 


0.21 

0.012 


<0JJ2 
<0JXi5 


0.19 

0.006 


<02 UI 
< 0.05 UI 


0012 
007 


0.42 
0.014 


600SBL0I|4| 


05/06/02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-;o.oo5 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0D05 


<0 005 


074 J- 


< 0.005 


-;0J)05 


6OOSBI0?|2| 


05/06/02 


2 


048 


O.J 


O.I« J-l- 


tJS 


119-1- 


0.35 


0.55 


0.039 it 


0.79 


0.014 


093 J-l- 


< 0.05 UI 


19 


0.79 


600SE L0?|41 


03/06/02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<:0 005 


< 0.005 


<0 005 


0.0O7 


-; 0.005 


<0 005 


-; 0.05 UI 


< 0.005 


O.OOB 


600SB L03|2| 


05/05/02 


? 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


O.OOB 


<0J)05 


<0 005 


<:0 05 


007 


0.009 


600SE L03|4| 
DUPI)5050?D 


05/05/02 
05/05/02 


4 
4 


< 0.005 

< 0.005 


< 0.005 

< 0.005 


<0 005 
<0 005 


<0 005 
<0 005 


-; 0.005 
-; 0.005 


<0 005 
<0 005 


< 0.005 

< 0.005 


<:0 005 

<0 005 


-; 0.005 

< 0.005 


-;OJ)05 

-; 0.005 


<0 005 

<0 005 


<:0 05 

<0 05 


< 0.005 

< 0.005 


-;0fl05 

< 0.005 


(^00SBL04|2| 


05/0^/02 


? 


< 1/ l"^^ 


< I1f5 


---.nOO'^ 


<IHI05 <IJIKI5 1 


■: 0IJ5 


<IJI''^ 


■; IJIJ5 


< o.o;i5 


<n<Kt'^ 


< 005 ■ 


<IJ05 UI 


< 0.005 


< II 005 
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Tabic C-3 

Sunmai^ of PA.H R eeuHs Id SdU 

Comoil^rj^PX Sludj Am 

Prf&ldlD or San Franc I'M. i>, C aLlfnmLi 



Saiaplr Namr 


Sample 
DalE 


Sample 1 1 

BcnfD|a| 
Dcplb AnIhraceiH 

\iilhrii^eiH 
If".) 


lteiuD<at 
Pjrcnc 


1 1 

Bcn/D|b| Bcn/D|EJi,l| 

FluDCBDlhenc Pcc^lcnE 


BrnnDlkt 
Fluoranlbini 


DtbEnz|a,h> 
ChrjAcne 

ADlhCBCrDC 


FluDiHnlhrDE FrmrcBC 

1 


iDdrno 

(IJJ-cjl> 

Pykbc 


NapbOtahH 


PbinanlbrcBT 


Pjrrac 






.^nilylLcil 
Mcltiod 


SWB270 


SWe270 


SWS270 


SW5270 


3*8770 


SWe270 


SWa770 


SW8270 


SWS270 


SWS270 


SWS270 


SW3270 


SWB270 


SWS270 








^m■^/^']^ 


|m■^/^|ll 


lmfil\:Rt 


(mp/kfi) 


imp/bpi 


ImBfkpJ 


Imp/bpl 


[niRlkp.1 


<Enp/keJ 


(mp/kBl 


1 111 l; k^j 1 


weA^f 


|mjt/bi]J 


'mp/kB) 


Clraaup l.c^cl 


40 


0.27 


0.027 


•J7 


40 


0.27 


2.7 


0.19 


40 


40 


0.27 


40 


40 


40 


600SH L04|4| 


o&riiMi: 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


■;0 005 


< 0.005 


<0 005 


< 0.005 


<OJ)05 


<0 005 


< 0.05 Ul 


< 0.005 


<0fl05 


600SH L05|?| 


0SI05I02 


: 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


< 0.005 


<0J)05 


-;ooo5 


<0 05 


< 0.005 


< 0.005 


600SH L05|4| 
DUP05O5O2A 


n5/U5rti2 
05/U5rti2 


4 
4.5 


< 0.005 

< 0.005 


< 0.005 

< 0.005 


<0 005 
<0 005 


<0 005 
<0 005 


-; 0.005 
-; 0.005 


<0 005 
<0 005 


< 0.005 

< 0.005 


<:0 005 
<:om' 


-; 0.005 

< 0.005 


-; 0.005 

< 0.005 


-;ooo5 

<0 005 


<:0 05 
<:0 05 


< 0.005 

< 0.005 


-; 0.005 

< 0.005 


600SH I06|2I 


05/05/02 


7 


< 0.005 


066 


t.t44 


0.069 


0.032 


046 


067 


0"l 0.097 


-;OJ)05 


0.03 L 


<:0 05 


0015 


0.093 


600SH L06|4| 


0SI05I02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-;o.oo5 


<0 005 


005 


<0 005 


0.006 


<OJ)05 


<0 005 


<0 05 


< 0.005 


0.007 


600SB L07|2| 


05rti2rti2 


2 


< 0.005 


011 


0.0 [4 


001 


0.01 


01 


0013 


<0 005 


0.01 e 


-;0JXi5 


0.007 


<:0 05 


007 


0.021 


600SH I07|4| 


05/U2/02 


4 


< 0.005 


015 


t.t6 


0.O4-J 


0.037 


032 


042 


009 


0.043 


-;0JXi5 


0.03 


<:0 05 


026 


0.O6L 


6005E tOS|2] 


0SI02I02 


: 


< 0.005 


006 


0.007 


0.005 


0.006 


005 


007 


<0 005 


0.01 [ 


<OJ)05 


<0 005 


<:0 05 


007 


0.013 


6OO5BI0g|4] 


03/02/02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-;o.oo5 


<0 005 


< 0.005 


<0 005 


< 0.005 


<OJ)05 


-;ooo5 


<0 05 


< 0.005 


<OJ)05 


60nSH Ln9|2| 


05/05^12 


7 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<0 005 


0.005 


< 0.005 


<0 005 


<:0 05 


OOOS 


0.006 


600SB L09J41 


05/05/02 


4 


< 0.005 


< 0.005 


<0 005 


<0 005 


-; 0.005 


<0 005 


< 0.005 


<:0 005 


< 0.005 


-;OJ)05 


-;ooo5 


<:0 05 


< 0.005 


-;0JXi5 



Cleanup Levels are CuuiiiJ m Table 3 
Bold - valuer inilicair coucenlcaliou exceed ing c tc i n up levels 

DUP prefix iinLlicile-^ blinul iluplKale 'Simple, parrul <vimple p recedes duplicilc a un pie. 
mgyhp- m I lli^ramik pec kilagcam 
M5D - Matrix spike duplicilc 

MSD indleale<v Id Ihc iBborilory which Eimplea ivcrc Id be iced fDrlhc hISD q uilily cdiiIidI sample HnHJyECE These arc ml malnn spike rrsula. 
WA -Nol Analyzed 

PAHs- pDlycyclic arc malic hydcoe acbons 

U - DalB VBlidaliDU qualifier, "Ttie analyle v/i<v analyzed fnr, bul iva^ mldelecled abnve Ihe re polled simple quBnlililion limil ~ 

I - DalB VBJidalion quiliCier "Ttie anilyle Aa<v puiii lively idenliCied; Ihe ashu^ialed numeric il value ■<> Ihc ippicmmile cunccnlralion Df ihe inal^lc in ibe b imple " 

I+- Dala validalLDn qualifier. "The anaiyle ivas pi>si lively idcnlified, Ihe as^>ciBlcd numccLL'BJ value i<v biased high due 1o a high fuccii^Blc recovery artd should be cortside ced an appnjximale eonccnlralionurihc anilyle in IhcsampFc." 
I- - Dali V b1 id alion qualifier, "The analyle u'as po<vLlively idcnlified Ihc issoeialeil numeneal valueik is biased iau'duc Id t lou' suncigale recovery inilshoDlil be considered in ippcoximale conccnlcalionDflhe inilylc in Ihe <vample ' 
LT] - Dala validBlLDnquBJifier, 'The Bnaiylc iva^ nDldclecleil ibDvc Ihe reported <vample qDinlililion limil hJa^cver, ihe reporieiil qDinlililion liniil is appiDiimile and mayor may nol re[ire;eii1 Ihe aclual liniiloCquBnlililion neccsfiiy lo 
■CDUFBlcLy ind [iceci<icly measure Ihe analyle in ihe simple " 
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Table C-4 

SimniaF^V uf PCB ResukstnSoll 

Com nik>«arj'/P\ Study Area 

?rc!iid]a of San F CBni: Lica , C BlifDini i 



Sample Name 


Samplf 
Dale 


Sample 
Dfplh 
(feell 


pcB-ini6 


PCR- 1 221 


PCB-1232 


PC B- 1242 


PCB-124K 


PCB-L2S4 






AmilyLiLj] 
Mel hod 


SWB0a2 


SWK0a2 


SWK032 


S\k'S0B2 


swsob: 


SW3(IK2 








.lll-/k-J 


llll^/k'lf 


llTl'^/k^f 


liU'lVk^l 


im^ej 


*m\:/k-!i 


Screenlnp l.e>el' 


0.23 


0.23 


0.23 


(1.23 


11.23 


0.23 


605SB0I[2 5| 


UI/22,IIJ 


25 


■;0 037 UJ 


^OOJT UJ 


-^0.037 UJ 


^U.037 UJ 


< 0.037 UJ 


<0O37 UJ 


626SB01[Z| 


07/29/02 


2 


<0.O4 


<004 


<0.M 


<0 04 


'zOiU 


-lOOJ 


626SB01[4] 


07/29/02 


4 


-:0.02 


■::0.02 


<0 02 


<0 02 


<0.02 


<0.02 


626SB02[2] 


07/29/02 


2 


<0.02 


■::0.02 


<0.02 


<0 02 


<0.02 


<0.02 


626SB02[4] 


07/29/02 


4 


<0.02 


<0.02 


<0J)2 


<0.02 


<0.02 


<0.02 


626SB03[2] 


07/29/02 


2 


<0.02 


<0.02 


<0.02 


<0 02 


<0.02 


<0.02 


626SB03[5] 


07/29/02 


5 


-:0.02 


<0.02 


<0.02 


<0 02 


<0.02 


<0.02 


fi2BSB09[2] 
DUP080202A 


OS/02/02 
OS/02/02 


2 
25 


-:0.02 
<0.02 


<0.02 
<0.02 


<0.02 
<0.02 


<0 02 
<0 02 


<0.02 
<0.02 


<0.02 
<0.02 


62BSB09r51 


0S/02rtl2 


5 


<fi.n? 


<0 02 


<0fi2 


■::0fi2 


<002 


<002 



Nolcs 
Screening Li^vcla were ab l» i ncd fiDm Tabic li of ihc D'njl S He Invest ign'rim ftepo't Ci3fnniisiary/F<fsl Exchange Slady 

A/eit Presidf" t'j Siti Frnncifei'. CaU}<nnm (TjcjdwclL& RoLlo, 2003t:j. 

DUP prcfii [ndicalcv blind dupLiCBlc sample; [n rcn I sam pic rrcccdci dupNcBlc sample. 

mg/kg - milligrams per kilu^rBm 

WE - No I c^labh^hcd 

PCB - Polychlarinilcd biphcnvL 

UJ - Dm vilidalLDU quBlificc, "TKc analylc was nnl dcli:[:lcd above iho rcpoilcd £aiii|Jo quanlilalion limit Howcvi;!, ihc rcpoilul 

quHnlinijan Irinil \.^ b ppion ini ale and miy orniiy nol rcprc^cnl ihc iclual limil of quHiililBNan necessary Id aceunlely and precisely measure 

■he analyle in ihe si m pie.' 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDpIr 
Drplh 

(fTElJ 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zinc 






Aual^Hal 
McLhDd 


SW602n 


SW6020 


SW6020 


SWi5C?0 


SW6020 


Sft60?0 


£^^6u?o 








|n?/kp) 


fm^/kp) 


<me/lLP| 


'mp/l?j 


'mU'l^l 


fin!]''keJ 


!M.R/ke-, 


Cleanup Lc*eI 


5.^ 


I.T 


120 


120 


3DU 


71 


66 


i50ISB0?[?Sl 


OS/IB/0? 


?5 


29 


<05 


37 i 


17 


56 


51 J 


75 


i5C]SB0?[4Sl 


OiiiSirj2 


45 


1 i 


<05 


22 J 


5? 


<4 


31 J 


14 


«ilSBII3|IU] 


0[l]6IOi 


I 


NA 


NA 


NA 


WA 


2 


NA 


NA 


rCISBIIlLSO] 


0[l]6IOi 


3 


NA 


NA 


\A 


WA 


LIO 


NA 


NA 


6a^SB0J|l1 01 


0[l]6IOi 


II 


NA 


NA 


NA 


WA 


24 


NA 


NA 


i5(i3SBOI|2 0] 


OiliSIOZ 


2 


2J 


<05 


37 i 


66 


95 


38 J 


27 


tiUJ£BIII|5U] 


OK/ffi/n? 


5 


1 9 


<05 


37 J 


45 


<4 


51 J 


21 


|5{I4£BIIILJ^] 


07/51 Ml? 


45 


1 6 


<05 


15 


IJO 


10 


IL 


52 


«i4SBCi||6 0| 


07/ilirj2 


6 


25 


<05 


71 


S6 


11 


66 


64 


i5C4SBU2r? 01 


OiliSIOl 


2 


3.1 


<05 


51 1 


26 


27 1 


ISO J 


50 


Mi4SB0?[S01 


OSMfi/O? 


6 


56 


06 


24 1 


60 


200 J 


65 J 


51(1 


i504SB01|?0] 


01/14/111 


■* 


NA 


NA 


10 J- 


^6 J- 


11 


23 1- 


14 ;♦ 


i504£B01[JSl 


OL/14/01 


15 


NA 


NA 


15 J- 


43 J- 


1^0 


41 1- 


4T ;♦ 


Mi4SB01[5S| 


OL/14/01 


55 


NA 


NA 


IB ]- 


42 ]- 


150 


57 J- 


110 J-H 


«I4SB04|7 04 


0L/I4V01 


2 


NA 


NA 


14 ]- 


27 ]- 


77 


6? i- 


78 J* 


i504SB04[5 5 | 


0L/I4V01 


55 


NA 


NA 


65 ]- 


23 ]- 


14 


70 1- 


140 J-H 


i5C4SB04[7 01 


OL/14/01 


7 


NA 


NA 


45 J- 


9 11- 


61 


30 i- 


11 J-i- 


I504SB03LJ 01 
DUP0I16IUA 


0L/I6/U1 
OL/16/01 


I 
15 


NA 
NA 


NA 
NA 


69 
60 


21 i 
21 J 


11 
14 


34 

as 


57 1- 
61 1- 


«I4SBII3L6 0| 


OL/16/01 


6 


NA 


NA 


21 


20 J 


10 


12 


84 J- 


Mi4SB05[3 0] 


OL/16/01 


3 


NA 


NA 


54 


3? J 


69 


50 


£|Q J- 


I504SBO&II 0] 


OL/16/01 


1 


NA 


NA 


130 


21 J 


45 


270 


69 J- 


«I4SB0G|5 5 ] 


OL/16/01 


55 


NA 


NA 


40 


44 J 


21 


56 


IH 1- 


a>4SB06[J 5 1 


01/16/01 


75 


NA 


NA 


44 


24 J 


?1 


55 


82 J- 


a>4SB07[? 0] 


01/14/01 


2 


NA 


NA 


54 J- 


17 J- 


?4 


33 j- 


54 Jt 


«I4SB0T[JS1 


OL /1 4/111 


15 


NA 


NA 


44 J- 


17 ]- 


11 


31 )- 


58 ;♦ 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDpk 
Drplh 

(fTElJ 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Nkkcl 


Zinc 






Aual^Hal 
McLhDd 


SW6020 

1 


SW6020 


SW6020 


SWi50?0 


SW6020 


Sft60?0 


£^^60?0 








|n?/kp) 


im^/kp) 


tmefke) 


'mvH=\ 


'mU'l^l 


fiii!]''keJ 


^^!!\i?^ 


Cleanup Lc*eI 


5.1f 


l.T 


120 


I2U 


3UU 


7f 


66 


«I4SB0T[5S1 


01/14/01 


55 


NA 


NA 


19 J- 


12 J- 


bl 


46 1- 


4[ J-i- 


«i4SB0y[?01 


ii[l]4IOi 


2 


NA 


NA 


20 J- 


61 ]- 


2? 


36 i- 


LIO J* 


«I4SBIN[4 01 


01/14/111 


4 


NA 


NA 


14 J- 


3fi ;- 


1 6 


20 1- 


?L Jt 


6QISE09II0 0I 


01/14701 


10 


NA 


NA 


20 ]- 


3 1 ;- 


15 


21 1- 


14 ;♦ 


i5C5SBOI[?Sl 


OL/32/01 


?5 


NA 


NA 


100 


64 


11 


92 


55 


«i5SBi:i||5 0] 


0L/J2/O1 


5 


NA 


NA 


47 


45 


13 


2X 


17 


6il5£Efil|inil| 


01/22/01 


10 


NA 


NA 


57 


17 


23 


44 


2K 


MI5£BII?[:iil 


OL/16/01 


■» 


NA 


NA 


52 J- 


14 J- 


L5 J- 


45 i- 


36 J- 


WI5SBQ?|i01 
DL<P0]L«i3B|MSD| 


OL/16/01 
OL/16/01 


5 
55 


NA 
NA 


NA 
NA 


2(. 1- 
J5 


J5 1- 
35 J 


1 =i 1- 
1 (• 


16 1- 
16 


13 r- 

24 1- 


i505SBO?[3 01 


0L/J6/O1 


3 


NA 


NA 


110 


31 J 


56 


39 


93 J- 


i5f|1£HIII|:(ll 


OL/14/01 


■* 


NA 


NA 


i2 J- 


24 J- 


12 


33 3- 


16 Jt 


Ui^£BIII|4U] 


OL/14/01 


4 


NA 


NA 


47 J- 


3 9 ;- 


1 9 


35 i- 


IS Jt 


«i?SBCilL3 0] 


OL/14/01 


3 


NA 


NA 


7[ ]- 


5 4 J- 


X2 


54 1- 


?2 Jt 


6E0SB0II2 0I 
DUPOSO502EIMSD1 


OB/05/m 
{HflB/02 


?5 


NA 
NA 


06 
<05 


26 ] 
13 J 


Ib 
11 


47 1 
51 1 


27 J 
42 J 


61 
54 


6LCiSBCi||5 0| 


OS/ffi/02 


5 


NA 


<05 


10 i 


25 


63 1 


40 J 


11(1 


fi[0SB02[?01 


OL/16/01 


? 


NA 


NA 


60 J- 


NA 


LJ j- 


NA 


35 1- 


filOSB02[5 0| 


OL/16/01 


5 


NA 


NA 


17 J- 


NA 


7 6 J- 


NA 


19 1- 


filOSBOJIJSI 


01/16/01 


75 


NA 


NA 


24 ]- 


NA 


1 6 J- 


NA 


17 1- 


blOSB01|2 0| 


OL/14/01 


2 


NA 


NA 


50 


NA 


24 


NA 


56 1- 


fiL0SB01[5Sl 


0L/14VO1 


55 


NA 


NA 


n 


NA 


1 ] 


NA 


20 1- 


6tOSB01|3^] 


OL/14/01 


55 


NA 


NA 


so 


NA 


76 


NA 


I3D J- 


tilOSBCi4|2 0| 


01/14/01 


2 


NA 


NA 


17 


HA 


4.1 


NA 


98 J- 


giosBCbiirtOi 


01/14/01 


6 


NA 


NA 


26 


NA 


17 


NA 


32 1- 


6LnSB04[7Sl 


01/14/01 


75 


NA 


NA 


76 


NA 


14 


NA 


62 1- 



December ?005 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



Sa [Q plE Nan E 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Nkkcl 


Zinc 






Aual^Hal 
McLhDd 


SW602n 


SW6020 


SW6020 


SWi5C?0 


SW«i?fi 


Sft60?ll 


£^^6U?II 








|n?'kp) 


fm^/lp) 


Jmp/lLPj 


'mvH=\ 


'mu'l^l 


fiii!]''kej 


tM.R/ket 


ClEJIIUp LllYtl 


5.^ 


1.7 


120 


I2U 


3DU 


71 


66 


6I3SBCIII2 0I 


IW/IJ2/02 


2 


NA 


<05 


15 


40 


17 


68 


69 


6i3SB0l[50] 


08/U2/02 


5 


NA 


<05 


40 


10 


T4 


?1 


29 


6f3SBU2[2 01 


08/02/02 


2 


NA 


<05 


■ DO 


27 


5S 


ISO 


68 


0L3SBQ?|i01 


0S/02/O? 


5 


NA 


<05 


97 


25 


44 


J£0 


74 


6k3SBni[?0| 
DUPUftO?02C 


0S/02/O? 
08/02/02 


2 
?5 


NA 
NA 


<05 
<05 


20 


56 
II 


<4 


61 

?7 


55 

27 


6[3SB0i\5U] 


OK/02/0? 


5 


NA 


■^<>5 


L] 


15 


t 1 


19 


14 


6[3SB0i[2i}] 


Og/02/ll? 


■* 


NA 


■;0 5 


67 


21 


5? 


no 


10(1 


6LJSB04[4S1 


08/02/02 


45 


NA 


<05 


27 


56 


14 


16 


IS 


6USBII5[?0| 


08/02/02 


2 


NA 


<05 


39 


II 


II 


16 


4S 


6i3SB05[J0] 


08/02/02 


4 


NA 


<05 


26 


59 


6.7 


16 


26 


6LJ£fll«h|:(ll 


08/02/11? 


■* 


NA 


■^05 


L'l 


63 


<4 


17 


69 


6LJ£BIX>|5 0] 


08/02/11? 


i 


NA 


^iW- 


50 


28 


41 


59 


89 


6I3SB0TI2I 


O7/30/O? 


? 


NA 


1 L 


84 


3i 1 


ioa J 


10(1 


2B0 J 


6I3SB07I5I 


07/JO/m 


5 


NA 


^05 


31 


17 J 


18 1 


44 


47 J 


6L3SBi:i8|7 01 


OL/JI/01 


2 


NA 


NA 


a I* 


WA 


30 1- 


60 


59 1- 


MJ£BIIH|7lil 
DUPUI2I01A[M£D1 


0L/?L/II1 
0L/?L/01 


1 
65 


NA 
NA 


NA 
NA 


3i i* 
25 J* 


NA 
NA 


2 ]- 
49 1- 


46 

12 


16 1- 

96 J- 


6I3SBCHIID0] 


OI/JL/01 


10 


NA 


NA 


23 ]* 


NA 


3 9 J- 


4i 


21 1- 


6IJ5B09P.O]|MSD| 


OLMT/01 


2 


NA 


NA 


50 3* 


NA 


61 1- 


74 J* 


85 J- 


fiL3SB09[5S| 


OrMT/01 


55 


NA 


NA 


67 J* 


NA 


1.7 J- 


62 J-* 


18 1- 


&I3SB09[JS1 


OLMT/Ol 


75 


NA 


NA 


63 i* 


NA 


14 1- 


52 Jt 


64 1- 


6r3SB]0|2^] 


OL/22/01 


?5 


NA 


NA 


65 


NA 


55 


19 


13 


filJSBI0[5Sl 
DUP0I?2IUA 


OL/22/01 
OL/22/01 


55 
6 


NA 
NA 


NA 
NA 


33 

2? 


NA 
NA 


1.7 
1 3 


53 
11 


16 
15 


6L3SBI0[7S1 


0L/J2/01 


75 


NA 


NA 


3i 


NA 


8 1 


42 


25 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Hkkcl 


Zinc 






Aual^Hal 
McLhDd 


SW6020 

1 


SW6020 


SW6020 


SWi5C20 


SW6fi20 


Sft 60211 


£^^ 60211 








|n?/kp) 


im^/kp) 


Jmp/lLPj 


'mp/l?j 


'iriWl:?J 


laielipi 


tM.i>ket 


Cleanup Lr*El 


5.^ 


I.T 


120 


I2U 


3U0 


71 


66 


6r3SBII|2 0| 


in'i['Oi 


2 


NA 


NA 


34 I* 


NA 


12 1- 


37 1- 


41 1- 


6LJSBiirr-0l 


ii[/![IOi 


6 


NA 


NA 


44 J* 


NA 


3^ J- 


34 3- 


19 J- 


6^3SBIIL3 0| 


0[/HIOi 


3 


NA 


NA 


Kl i* 


NA 


74 J- 


61 )- 


70 J- 


0L3SBI2[?0J 


0[/HIOi 


1 


NA 


NA 


71 J* 


NA 


41 3- 


120 i- 


57 1- 


&L3SBI2L5S1 
DUP012103CIMSDI 




55 
6 


NA 
NA 


NA 
NA 


24 3* 
36 3* 


NA 
HA 


7 7 J- 
4E J- 


27 J- 

12 


25 1- 
21 1- 


ftlJSEL:|73||MSD| 


iiL/?L/ni 


75 


NA 


NA 


71 


NA 


T6 


49 


66 


bL6£BIII|7U] 
DUP0TJI»2D(HSD) 




1 5 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 


2S 
11 


NA 
NA 


NA 
NA 


bL6SBniL4 0| 


OlliOIOl 


4 


NA 


NA 


NA 


NA 


28 


NA 


NA 


6t6SB02|?01 


07/10/02 


2 


NA 


NA 


NA 


NA 


10 


NA 


NA 


fil6SB0?[i01 


07/JO/Q2 


5 


NA 


NA 


NA 


NA 


3G 


NA 


NA 


6I6SBU1I7 0] 


07/JO/Cr? 


2 


NA 


NA 


NA 


NA 


21 1 


NA 


NA 


6I6SBU1I5 0I 


07/30/Cr? 


5 


NA 


NA 


NA 


NA 


29 1 


NA 


NA 


6L7SBOII2 04 


iBIOtlOl 


2 


NA 


NA 


NA 


NA 


90 


NA 


NA 


fiL7SB0l[5 01 


OE/OL/m 


5 


NA 


NA 


NA 


NA 


74 


NA 


NA 


fit7SB02[?0| 


07/JL/O2 


2 


NA 


NA 


NA 


NA 


140 


NA 


NA 


fit7SB02[5 01 


07/11/02 


5 


NA 


NA 


NA 


NA 


IS 


NA 


NA 


fiL7SB01[?01 


08/01/02 


2 


NA 


NA 


NA 


NA 


MCI 


NA 


NA 


fiL7SB01[5 01 


iSIOtlO* 


5 


NA 


NA 


NA 


NA 


[40 


NA 


NA 


fiL7SBi:i4[l 5] 


01/1^/01 


] 5 


NA 


NA 


NA 


NA 


SS 


NA 


NA 


6nSB0i[6 0] 


OL/1^/01 


6 


NA 


NA 


NA 


NA 


34 


NA 


NA 


6I7SB04I3 01 


OL/lS/01 


3 


NA 


NA 


NA 


NA 


11 


NA 


NA 


6I7SB05[1 5] 


OI/IS/01 


1 5 


NA 


NA 


NA 


HA 


47 


NA 


NA 


fit7SB05[401 


01/1^/01 


4 


NA 


NA 


NA 


NA 


1 1 


NA 


NA 


6L7SBII5[7S1 


01/1^/01 


75 


NA 


NA 


NA 


NA 


10 


NA 


NA 



December 2005 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Hkkcl 


Zinc 






Aual^Hal 
McLhiid 


SW6020 


SW6020 


SW6020 


SW6C?0 


SW602fi 


Sft 60211 


£^^ 60711 








|n?'kp) 


im^/kp) 


Jmp/lLPl 


'mvH=\ 


'iri|i;i^| 


fiii!]''keJ 


!M.R/ke-, 


Cleanup I.c*eI 


5.9 


l.T 


120 


I2U 


3DU 


71 


66 


fit7SB06[?Sl 


inns/oi 


?5 


NA 


NA 


XA 


XA 


27 


NA 


NA 


6I7SB0GI6 0I 


0[l]5IOi 


6 


NA 


NA 


XA 


XA 


340 


NA 


NA 


6:7SBO6\iO0\ 


0[l]5IOi 


10 


NA 


NA 


XA 


XA 


64 


NA 


NA 


&L7SBIITII 5] 


0[l]5IOi 


] 5 


NA 


NA 


XA 


XA 


42 


NA 


NA 


OI7SBnT[5S| 


0[l]5IOi 


55 


NA 


NA 


XA 


XA 


75 


NA 


NA 


6t7SB0T|9 01 


0[l]5IOi 


9 


NA 


NA 


XA 


HA 


5 1 


NA 


NA 


6L7£HIH|:01 


n[i]5ioi 


■* 


NA 


NA 


XA 


XA 


71 


IS 


11(1 


0L?£I1IH|551 


0[l]5IOi 


55 


NA 


NA 


XA 


XA 


< 1 [ 


<22 


16 


61T5E05II0 0I 


0[l]5IOi 


10 


NA 


NA 


XA 


XA 


53 


42 


22 


6L7SB09[?0| 


Otl]6IOi 


1 


NA 


NA 


XA 


XA 


37 1- 


NA 


NA 


SL7SBiJ9[5Sl 
617BE0'I|IIJII| 


ou:6ioi 


55 


NA 


NA 


XA 


XA 


13 1- 


NA 


NA 


n[i]6ioi 


10 


NA 


NA 


XA 


NA 


1 5 J- 


NA 


NA 


bL1£BIIIL45] 


OT/JLMI? 


45 


NA 


<0'i 


int 


17 


42 


210 


t-K 


6l?SB0l|6O| 


07/iiirj* 


6 


NA 


<05 


43 


47 


66 


75 


<1 U 


6I?5B02|21 

DUP0H06II2D[MSD1 


IHI06I02 


2 
?5 


NA 
NA 


<05 
<05 


56 ] 
ii 1 


17 1 
II J 


31 1 

25 1 


7S 
56 


54 

17 


6I^SB0?|51 


OBMJfi/O? 


5 


NA 


<05 


23 J 


3 ) 


<4 


43 


14 


fiL^SB01[4S| 


07/31/0? 


45 


NA 


<05 


l?0 


17 


23 


270 


62 


fiL^SBOlLfiOl 


07liU02 


6 


NA 


<05 


21 


?7 


<4 


75 


<1 U 


6I9SBD4L7 0I 


0[/2ilOi 


1 


NA 


NA 


3? 


39 


4? 


13 


17 


6195Efi4|ll 51 
DUPOnJMA 


OtflilOi 


113 
12 


NA 
NA 


NA 
NA 


2i5 
26 


7 1 

5a 


35 

29 


79 
79 


17 
16 


6I9SBO4JI3 01IMSDJ 


0[/2ilOi 


11 


NA 


NA 


41 


10 


12 


IT 


23 


fil^SBOSrftOl 


0[/2ilOi 


6 


NA 


NA 


20 


HA 


HA 


72 


NA 


6I9SB05L9 01 


0[/2ilOi 


9 


NA 


NA 


26 


HA 


HA 


19 


NA 


619SE05|I?0| 


0[/2ilOi 


12 


NA 


NA 


51 


HA 


HA 


56 


NA 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zinc 






Aual^Hal 
McLhDd 


SW602n 


SW6020 


SW6020 


SW6C20 


SW6020 


Sft6020 


£ft6U20 








|n?'kp) 


im^/kp) 


iKiB/kef 


'mp/l?j 


'mU'l^l 


fin!]''keJ 


ineiy^) 


Cleanup Lc*eI 


5.9 


I.T 


120 


120 


3UU 


71 


66 


6255BCI1I21 


IJ7/29/0? 


2 


NA 


<05 


iS i 


67 ] 


S9 3 


26 J 


16 


625SB01I41 


07/29/0? 


4 


NA 


<05 


27 J 


34 ] 


<4 


29 J 


13 


6?5SB0?|21 


07/2910* 


2 


NA 


<05 


S3 J 


22 J 


5S 1 


130 J 


64 


625SB0JI21 
DUP07?902fl 


07/29102 
07/?'',1l2 


2 

25 


NA 
NA 


<05 
<05 


24 J 

41 J 


29 J 
3 1 ] 


i9 J 
11 1 


25 ; 

34 J 


62 
14 


625SB0?|51 
DUPI)T2y|l?E 


07/?9/ll2 


1 
55 


NA 
NA 


<0.5 

■^05 


22 J 


14 ] 
21 J 


<4 
<4 


24 J 
21 J 


15 
15 


ft?5SB04|21 


07/?9/m 


2 


NA 


OK 


16 J 


46 J 


62 1 


29 J 


10(1 


625SB04I51 


07/J9/m 


5 


NA 


<05 


25 J 


12 ] 


<4 


22 J 


14 


625 sens [? 01 


omj/oi 


2 


NA 


NA 


51 J- 


WA 


25 


ISO J- 


NA 


625SB05[JS1 
6?5SE05|IIJII| 


OIMJ/01 


75 


NA 


NA 


22 ]- 


WA 


2 1 


37 i- 


NA 


OLMJ/Ul 


10 


NA 


NA 


67 J- 


WA 


92 


79 J- 


NA 


62f.SB01|21 


07/J9/Q2 


2 


NA 


<0.5 


34 J 


22 1 


55 1 


62 J 


fta 


626SB01I4I 


07^9/rr? 


4 


NA 


<05 


22 J 


6 1 


3S ] 


2ft J 


10 


626SB0?|2J 


07/J9/02 


2 


NA 


<05 


S3 J 


16 1 


14 1 


42 J 


15 


6265BQ7[4| 


07/J9/02 


4 


NA 


<05 


25 J 


45 ] 


<4 


35 J 


22 


626SB0JI21 


07/J9/0? 


2 


NA 


<05 


36 


13 ] 


<4 


29 


14 J 


626SB0JI51 


07/J9/0? 


5 


NA 


<05 


22 


29 i 


<4 


27 


J3 J 


fi26SB04[6Sl 
DUP012J03CJHSDI 


0I/3J/01 
0L/3J/01 


i55 
J 


NA 
NA 


NA 
NA 


S3 
21 


46 
34 


4 
15 


33 1- 
10 1- 


16 1- 
1ft 1- 


626SBi:i4[9 OJ 


0I/3J/O1 


? 


NA 


NA 


<12 


44 


<l [ 


<43 UJ 


< L 1 UJ 


6765B04I] 1 01 


0L/3J/O1 


11 


NA 


NA 


71 


22 


16 


69 J- 


61 1- 


626SB05[J 0] 


OL/JJ/Ql 


J 


NA 


NA 


30 


32 


14 


2i 


13 


S26£B05[3S1 
DUP0J2J03E 


0L/3J/Q1 
0L/2J/Q1 


55 
9 


NA 
NA 


NA 
NA 


73 
140 


31 

SO 


12 
9i 


99 
120 


SO 

11(1 


6765B05I1II0I 


0L/?J/U1 


10 


NA 


NA 


S4 


II 


49 


61 


12 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETuI^ 


Cad m In [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zinc 






Aual^Hal 
Mel hud 


SW602n 

1 


SW6020 


SW6020 


SWi5C?0 


3 W 6020 


3ft60?0 


£^^6U?0 








|n?/kp) 


fm^/lp) 


Jmp/lLPj 


<mvH=\ 


• Kl^'l^t 


(mp/»FJ 


ineiy^) 


Cleanup Lr*El 


5.^ 


1.7 


120 


120 


3DI> 


71 


66 


62SSBCIII2 0I 


OIBO/Ol 


2 


NA 


<05 


4! i 


31 i 


97 ) 


9D jt 


55 J 


62SSB0IL^0] 


07liOI02 


5 


NA 


<05 


H i 


33 ] 


<4 


33 Jt 


13 J 


fi2SSBU2[2S| 


07/30102 


?5 


NA 


<05 


?0 J 


3 J 


<4 


29 J 


13 J 


62SSBtr2[55| 
DUP07J002A 


07/iOirj* 
07/iOirj2 


55 
5 


NA 
NA 


<05 
<05 


29 J 

10 J 


53 J 
6 3 


<4 
43 1 


45 Jt 
39 Jt 


19 J 
19 J 


62SSB0ir?0| 


07IH}IO2 


2 


NA 


<05 


50 J 


41 


71 


no J 


9S 


fJSPHIimS] 


OT/JO/0? 


45 


NA 


<05 


19 J 


45 ] 


<4 


24 J 


14 J 


62SSB<U\2] 


07liOirj2 


? 


NA 


<05 


?7 J 


3 7 


<4 


30 


15 


62SSB04I51 


07liOirj2 


5 


NA 


<05 


?7 J 


4? 


<4 


32 


17 


62SSBCI5I21 


07inirj* 


2 


NA 


<05 


19 J 


69 


37 


37 


16 


62SSB05I51 
f.?S BB06I2 1 


07/31/0? 


5 


NA 


<05 


45 i 


7? 


59 


35 


11 


07li[irj2 


2 


NA 


■^05 


ii i 


39 


<4 


30 


13 


f.2SSB06|41 


07ii[irj* 


4 


NA 


<05 


i9 i 


3 


]9 


29 


10 


62SSB0JI21 


07/3 L/m 


2 


NA 


<05 


45 J 


II 


47 


6ft 


72 


62SSB0715J 


07IHirj2 


5 


NA 


oe 


260 j 


45 


99 


14a 


100 


62gSBCH|2| 


07/3 t/m 


2 


NA 


<05 


74 J 


21 


51 


46 


55 


62SSB03I51 


07/3 L/0? 


5 


NA 


<05 


2! i 


4i5 


<4 


30 


14 


62SSB09I2J 
DUP0S0?02A 


08/02/02 
OBflE/O? 


2 

?5 


NA 
NA 


<05 
<05 


290 
13 


24 
?9 


54 

<4 


990 
71 


55 
13 


62S5B09[^| 


OBflE/O? 


5 


NA 


<05 


23 


4 


<4 


78 


15 


62SSBIOI7 0I 


07/30/m 


2 


NA 


<05 


24 J 


5 1 ] 


<4 


79 Jt 


14 J 


62SSBIOL5 0] 


O7/30/O? 


5 


NA 


<05 


23 J 


37 ] 


<4 


77 Jt 


12 J 


62SSBL1I21 

dupo7jio:a(msd) 


07/3 I/O? 
07/31/0? 


2 

?5 


NA 
NA 


<05 
<05 


6] 1 

64 i 


18 

99 


46 

57 


53 
34 


60 
14 


62SSBL1I51 


07/31/0? 


5 


NA 


<05 


34 i 


35 


59 


79 


29 


62SSB12I7 01 


Ol/n/01 


■» 


NA 


NA 


4? 3* 


24 


29 1- 


69 Jt 


59 1- 



December 7005 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(frclj 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zlnc 






Aual^Hal 
McLhDd 


SW602n 


SW6020 


SW6020 


SWi5C?0 


SW«i2fi 


Sft 60211 


£^^6U20 








|n?'kp) 


fm^ftp) 


imp/kef 


<mp/l?| 


'mu'l^l 


(mp/»FJ 


tM.R/ket 


CIcuTiup Lc»cl 


5.1f 


I.T 


120 


120 


3DI> 


71 


66 


62SSB]2[5S1 
DUPOII703BIMSDI 




55 

5 


NA 
NA 


NA 
NA 


20 J* 
22 J* 


24 
2S 


< L.l Ul 

1 T J- 


23 J» 
28 Jt 


5T 1- 

74 J- 


67BSBI?[IDCi| 


OLMT/01 


10 


NA 


NA 


30 i* 


12 


2 ]- 


19 J* 


34 1- 


62SSBI1I2 0J 


oi/n/01 


1 


NA 


NA 


a i* 


99 


3 3 J- 


29 J* 


24 1- 


62SSB11I60] 


OIMT/Ol 


6 


NA 


NA 


i6 i* 


19 


2 2 J- 


41 J-i- 


22 1- 


62e5BLiiiani 


OLMT/01 


10 


NA 


NA 


n i* 


96 


45 J- 


17 Jt 


31 1- 


62S£BI1|^0] 


oiniioi 


i 


NA 


NA 


li 


J J 


1 I 


29 


15 J- 


61SiB\i\t<U] 


oimioi 


a 


NA 


NA 


41 


IT 


H4 


19 


93 J- 


62eSBLJ|IOO| 


OIMT/Ol 


10 


NA 


NA 


29 


19 


15 


25 


16 1- 


62SSBI3I7 0I 


OIMT/01 


1 


NA 


NA 


140 


24 


2.6 


410 


3T 1- 


62SSBI3I601 


OlMT/01 


6 


NA 


NA 


27 


II 


15 


16 


15 1- 


rasEBisiiS] 

DUPOIITIJ-IA 




15 
10 


NA 
NA 


NA 
NA 


ii 
23 


3 


15 

1 2 


17 
II 


18 1- 

15 1- 


67B5Bli^|l4U| 


4 


NA 


NA 


il 


19 


1 7 


22 


14 


62SSBIbL6 0J 


OL/JJ/01 


6 


NA 


NA 


16 


47 


23 


29 


17 


62SSBIbL3 5| 
DUP01?JIUD 


OL^J/01 


35 
9 


NA 
NA 


NA 
NA 


i9 
29 


93 
75 


11 

T 1 


40 
15 


29 

22 


62SSB1T[?0| 


OLMT/01 


? 


NA 


NA 


29 


3T 


20 


46 


83 J- 


fi2SSBIT[J0| 


OlMT/01 


J 


NA 


NA 


25 


41 


27 


28 


IT 1- 


6?SSBLJ|I00| 


OLMT/01 


10 


NA 


NA 


25 


4? 


1 3 


28 


14 1- 


T61^SBOI|2.0f 


OE/OI/m 


? 


NA 


09 


55 


30 


L70 


63 


460 


Tfil^SBOIIiJr 


os/OL/m 


45 


NA 


<05 


92 


30 


« 


210 


7> 


T61SSB02 12.01 


OT/Ji/m 


? 


NA 


<05 


26 


7 


150 


22 


10(1 


T61^SB02 1^.01 


OT/JL/02 


5 


NA 


<05 


60 


49 


51 


21 


<2 U 


T6]^SB03 12.01 


OLMSmi 


2 


NA 


NA 


NA 


NA 


32 


ISO J- 


97 J- 


T6I5SB0316.01 


OIM^/Ol 


6 


NA 


NA 


NA 


NA 


IT 


41 J- 


41 1- 



December 2005 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDpk 
Drplh 

(fTElJ 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zinc 






Aual^Hal 
McLhDd 


SW6020 


SW6020 


SW6020 


SWi5C20 


sw«i2n 


Sft60?0 


£^^6020 








|n?/kp) 


fm^ftp) 


Jmp/lLPl 


'm|]/l?j 


'mu'l^l 


fin!]''L[eJ 


i^!!\i?\ 


Cleanup Lc*eI 


5.^ 


1.7 


120 


I2U 


3UU 


7f 


66 


76I5SBOJII001 


OlMS/01 


10 


NA 


NA 


NA 


NA 


1 3 


21 1- 


26 1- 


T61KSE02|2.I)| 
DUPUHIHJI2C 




25 


NA 
NA 


<05 
<05 


40 J 
.1ft J 


II 


14 
15 


40 

42 


<2 U 
<2 U 


T618SB02|^.a] 


OB/Dfi/02 


5 


NA 


<05 


JS J 


lb 


19 


40 


<2 U 


SI^5B0l|2.O] 


08/D6/m 


2 


NA 


NA 


NA 


WA 


14 


NA 


NA 


SI^SBOll^.O] 


OE/Ofi/02 


5 


NA 


NA 


XA 


WA 


27 


NA 


NA 


S15SE(i:|2.0| 


OS/OL/n? 


2 


NA 


NA 


NA 


NA 


11 


NA 


NA 


S15SB0:|4.O] 


OE/OL/U? 


4 


NA 


NA 


NA 


NA 


HI 


NA 


NA 


S1SSE0JI2.O1 


os/06/m 


? 


NA 


NA 


NA 


NA 


25 


NA 


NA 


SISSECUIS.O] 


os/06/m 


5 


NA 


NA 


NA 


NA 


<4 


NA 


NA 


S1SSE04I2.01 


0[l]4IOi 


2 


NA 


NA 


Ei5 


NA 


36 


lOD J- 


NA 


S1SSE04IS3I 


111/14/111 


55 


NA 


NA 


LI 


NA 


14 


3? J- 


NA 


SI3SBO4II00] 


01/14/01 


10 


NA 


NA 


26 


NA 


1 4 


25 J- 


NA 


S1SSE05IL31 


OL/l^/01 


1 5 


NA 


NA 


40 ]- 


NA 


27 i- 


36 )- 


NA 


S1SSE05IS31 
DUPOIl^MA 


OL/is/ni 

OL/lS/01 


55 
6 


NA 
NA 


NA 
NA 


22 ]- 
25 ]- 


NA 
NA 


Ll 1- 

1 S J- 


21 1- 

20 1- 


NA 
NA 


S15SEfi5|T.O| 
DUPUl I501E 


(1L/15/II1 
UL/15/01 


1 
75 


NA 
NA 


NA 
NA 


72 J- 
77 J- 


NA 
NA 


10 1- 

II 1- 


66 1- 
64 1- 


NA 
NA 


SI^SBO&P.O] 


OL/16/01 


I 


NA 


NA 


U J- 


NA 


LO j- 


16 9- 


NA 


SI^5B0&[6.0] 


Of /1 6/01 


6 


NA 


NA 


li ]- 


NA 


140 1- 


47 1- 


NA 


SI3SB«|I00] 


01/16/01 


10 


NA 


NA 


16 ]- 


NA 


3 8 J- 


42 1- 


NA 


S1SSE0JIE31 


OL/1^/01 


] 5 


NA 


NA 


42 J- 


NA 


23 1- 


62 )- 


NA 


S1SSB0JI5.O1 


OL/lS/01 


5 


NA 


NA 


lao j- 


NA 


66 1- 


ISD l- 


NA 


S155E07|g.O] 


OL/lS/01 


3 


NA 


NA 


5E J- 


HA 


6 9 ;- 


60 9- 


NA 


600ASB0T12 0( 


OL/lT/01 


2 


NA 


NA 


NA 


NA 


270 1- 


NA 


140 J- 


600ASB07I55I 


01/17/01 


55 


NA 


NA 


NA 


NA 


1 B J- 


NA 


21 1- 



December 2005 
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Tabic C-S 

b'lnnjc^ dI MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q isarj/P N SIdiI} Arm 
Prr^idinoCEji Fiau buTO Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


S'lt jn p II 
Drplh 

(frelj 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Hkkcl 


Zinc 






Aual^Hal 
McLhiid 


SW602n 


SW6020 


SW6020 


SWi5C20 


SW«i2fi 


Sft 60211 


£^^ 60211 








|n?'kp) 


fm^/kp) 


Jmp/lLPl 


'mvH^I 


'm^'l^l 


fniD'tEl 


lnp't:F> 


CIcHTiup Lc»cl 


5.9 


I.T 


120 


I2U 


3UI> 


71 


6iS 


6OOASB0J[IOn| 


IJLMT/Ol 


10 


NA 


NA 


XA 


XA 


1 6 J- 


NA 


15 1- 


600ASBOftF7 0] 


oimioi 


2 


NA 


NA 


XA 


XA 


L30 


NA 


no j- 


600AS3tS[5 5] 
DUPOIITIIIC 




55 


NA 
NA 


NA 
NA 


XA 
XA 


XA 
X^ 


26 
10 


NA 
NA 


6S J- 
31 1- 


600ASBDtt[7 01 


oiniioi 


J 


NA 


NA 


XA 


XA 


65 


NA 


60 1- 


600ASB09[2 01 


0[l]6IOi 


2 


NA 


NA 


XA 


HA 


71 


NA 


90 J- 


60n^£BIN[7 01 
DUPOl I6II1C 




7 
75 


NA 
NA 


NA 
NA 


XA 
XA 


X^ 
X^ 


21 
JO 


NA 
NA 


35 1- 
IID J- 


600ASEW|LnOJ|MSD| 


0[l]6IOi 


10 


NA 


NA 


XA 


XA 


12 


NA 


30 1- 


«iOFDSSBO?|2 0] 


OtIiilOi 


1 


NA 


NA 


XA 


XA 


8 1 


NA 


NA 


i5OOFDSSB0?t5 5] 


OIM^/Ol 


55 


NA 


NA 


XA 


XA 


40 


NA 


NA 


60IIFDSSE02ILIJII1 


n[i]5ioi 


10 


NA 


NA 


XA 


X^ 


21 


NA 


NA 


60;iCSHIJI|:| 


OT/JLMI? 


2 


NA 


NA 


XA 


XA 


<4 


NA 


NA 


6IKiCSBai|5^ 


07/3 L/m 


5 


NA 


NA 


XA 


XA 


<4 


NA 


NA 


60QCSBII2I7] 


oiimo* 


2 


NA 


NA 


XA 


XA 


99 


NA 


NA 


600CSBD2I4 0] 


07/iiirj* 


4 


NA 


NA 


XA 


XA 


62 


NA 


NA 


600CSBIUI2 0I 


07/29IO2 


2 


NA 


NA 


XA 


XA 


<4 


NA 


NA 


6iK}CSB0il5 0\ 


0T/J9/O? 


5 


NA 


NA 


XA 


XA 


<4 


NA 


NA 


600CSBO4I2 0I 


07f29IO2 


2 


NA 


NA 


XA 


XA 


<4 


NA 


NA 


600CSBO4(5 0| 


07/J9/m 


5 


NA 


NA 


XA 


XA 


97 1 


NA 


NA 


600CSBIBI2 0I 


otmioi 


2 


NA 


NA 


XA 


XA 


<l 6 


l,4D0 


NA 


6iK}CSBiS\S0\ 


0[l]ilOi 


3 


NA 


NA 


XA 


XA 


1 9 


10 


NA 


600CSB05[J0.0] 


0[l]ilOi 


10 


NA 


NA 


XA 


XA 


25 


25 


NA 


600CSBOG{2 0| 


oimioi 


2 


NA 


NA 


XA 


HA 


71 


59 


NA 


60CICSBIH{5 0| 

6iJ0CSB06[ 10.01 


OUiilOi 


5 


NA 


NA 


XA 


XA 


15 


2J 


NA 


01^13/01 


10 


NA 


NA 


XA 


X^ 


16 


4T 


NA 



December 2005 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckc] 


Zinc 






Aual^Hal 
McLhiid 


SW602n 


SW6020 


SW6020 


SWi5C?0 


SW«i2fi 


Sft60?0 


£^^6U?0 








|n^'l^> 


fm^ftp) 


imp/kef 


'mvH=\ 


'mu'l^l 


fin!]''keJ 


(w,^y^-, 


Cleanup Lc*eI 


5.9 


1.7 


120 


I2U 


3UU 


71 


66 


600CSBD7I2 0I 


0IM3/O1 


2 


NA 


NA 


XA 


XA 


65 


790 


NA 


60OCSB0T15 5I 


otmioi 


55 


NA 


NA 


XA 


WA 


2 


?9 


NA 


600CSB07[]0.0[ 


otmioi 


10 


NA 


NA 


XA 


WA 


24 


2b 


NA 


600RPSEO 112.0] 
DL"Plfflll502E 


osMB/m 
osMfi/m 


2 
?5 


2.9 
5.1 


<05 
<05 


35 1 


24 


52 
MCI 


160 J 

41 J 


95 

ITO 


600RPSEOIIS31 


iSliSI02 


55 


J.9 


<05 


91 1 


11 


5.3 


42 J 


14 


WH>RPSRO? 12.01 


OK/IB/n? 


■* 


NA 


117 


[3 i 


26 


36 


24 ; 


8l> 


tiDUkPB 130215.0] 
6OORPSE03I2.O] 


0S/05/U? 


5 


NA 


<05 


41 J 


37 


4B 


57 J 


100 


OBflB/m 


1 


24 


<05 


76 J 


34 


93 


130 J 


29 


6OORPSE03I5.O] 


OBflB/02 


5 


12 


<05 


24 J 


21 


16 


39 J 


47 


MiORRSB04.|?|MSD 
WKJRPSRIUI4IMSD 


Oai07IO2 


2 


29 


<05 


IS i 


24 i 


37 


92 


84 J 


iSm7l02 


4 


2K 


117 


IS J 


20 1 


97 


«i 


tbO J 


W)ORPBI30'^|2.O| 


0[l]6IOi 


■* 


NA 


NA 


J70 


XA 


< 1 2 


1,800 


NA 


WJORPSE05I6.O] 


0[l]6IOi 


6 


NA 


NA 


30 


XA 


23 


?9 


NA 


i5{iORRSBI»nCiOJ 


Otl]6IOi 


10 


NA 


NA 


n 


XA 


ft5 


13 


NA 


600RPSE06I2.0] 


Ot/ltlOi 


? 


NA 


NA 


51 


XA 


57 


52 


54 


600RPSE06IS3I 
DUP0I2LIUD 


0L/2L/II1 
0L/2L/U1 


55 


NA 
NA 


NA 
NA 


50 

20 


XA 
XA 


13 
2.3 


5? 1- 
26 1- 


TO 
16 


i500RRSBIH]ICiO] 


Ol/JL/01 


10 


NA 


NA 


2? 


XA 


1 1 


31 3- 


15 


6IJ0RPSEII7I2.0] 


0I/J2/O1 


2 


NA 


NA 


65 


XA 


59 


110 J- 


67 


6OORPSE07I7.O] 


0I/J2/O1 


1 


NA 


NA 


24 


XA 


1 4 


28 


18 


600RRSE07193] 


OL/32/01 


95 


NA 


NA 


59 


XA 


40 


69 


73 


600RP5ECISI2.0] 


0L/2L/Q1 


2 


NA 


NA 


47 J* 


XA 


20 1- 


61 9- 


56 1- 


600RPSEOSIS3I 
DUP0I2I01E 




55 
6 


NA 
NA 


NA 
NA 


L3 J-H 
27 J* 


XA 
XA 


1 6 J- 

IJ J- 


23 J- 
39 J- 


15 J- 
12 1- 


reoRRSBoeiiuoj 


OL/JL/01 


10 


NA 


NA 


100 l-H 


XA 


27 1- 


IID J- 


110 J- 


600RPSEfi1|2.0| 


0L/22/U1 


■* 


NA 


VA 


12 


XA 


49 


22 


11 
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Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(frclj 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckc] 


Zinc 






Aual^Hal 
McLhDd 


SW602n 

1 


SW6020 


SW6020 


SWi5C?0 


3 W 6020 


3ft 6020 


£ft6U20 








|n?'kp) 


im^/kp) 


iKiB/kef 


'mp/l=j 


• Pi^'l^t 


(mp/»FJ 


ineiy^) 


CIcuTiup Lc»cl 


5.9 


I.T 


120 


UV 


3UU 


71 


66 


1500RRSB09|T^||MBD] 


in/ii/oi 


75 


NA 


NA 


20 


NA 


1 I 


27 1- 


16 


600RRSB01|'^_''| 


omiioi 


95 


NA 


NA 


73 


WA 


18 


BF 


82 


«HJ£D£BIII[?01 


OSMJfi/O? 


2 


NA 


^05 


26 J 


21 


79 


55 


53 


«iOSDSBOI[5 01 


OBflJfi/02 


5 


NA 


<05 


IS J 


<? U 


<4 


21 


<1 U 


«iOSDSBrr?[2 0] 


miofio* 


2 


NA 


<05 


25 J 


21 


68 


45 


11(1 


fiCOSDSBU2[5 01 


OS/OL/O? 


5 


NA 


<05 


iS i 


11 


17 


51 


16 


i^llJJiDJiBIIH? 0] 


OK/l*/ll? 


■* 


NA 


■^<>5 


27 J 


47 


17 1 


21 J 


29 


f-;KJ£[)£BIII[5 51 


W/l*/ll? 


55 


NA 


■;0 5 


iS i 


75 


12 1 


27 J 


43 


MiOSD£BII4[2 0] 
DUPOHDWIJE 




?5 


NA 
NA 


<05 
<05 


42 J 
42 J 


37 
9? 


55 J 
6 i 


34 J 

32 J 


23 
23 


MiOSDSBD4[5 0| 


OS/Ofi/0? 


5 


NA 


<05 


J4 i 


J? 


<4 


21 J 


17 


ftOII£DSE05|21 


0K/IJ7/II? 


■* 


NA 


■^4>5 


41 J 


47 J 


<4 


20 


17 ; 


60IISDSB05I51 


ifil07l02 


5 


NA 


■;05 


i6 i 


42 J 


<4 


ie 


17 ; 


L7TDSB0I[?5| 


07/2910* 


?5 


NA 


<05 


49 J 


21 


140 


69 


47 J 


L7TDSB0I[5 0| 


07/29102 


5 


NA 


<05 


53 J 


37 


ffiO 


99 


94 J 


LTTDSBCrJT? 01 


07^9/02 


7 


NA 


<05 


i9 i 


57 


69 


62 


no J 


L7TDSB02[5 0| 


0T/J9/O2 


5 


NA 


<05 


26 J 


14 


<4 


10 


<2 U 


L7TDSB01[?0| 


07/J9/O2 


? 


NA 


<05 


lAO J 


14 


?fi 


24(1 


49 J 


L7TDSB0J[5 0| 


07/J9/O2 


5 


NA 


<05 


iS i 


67 


75 


17 


ie J 


L7TDSB04[? 0| 


07^9/02 


2 


NA 


<05 


H i 


45 


110 


54 


LJO J 


L7TDSB04[5 0| 


07^9/m 


5 


NA 


<05 


iS J 


21 


<4 


12 


<1 u 


L7TDSB05[?0| 


07/J9/m 


2 


NA 


IX 


160 J 


24 


40 


270 


■ JO J 


L7TDSB05[5 0| 


07/J9/D2 


5 


NA 


<05 


23 J 


33 


<4 


1[ 


<2 U 


L7TDSB0th[? 01 


07/?9/rr? 


2 


NA 


<05 


ii i 


5 1 


<4 


60 


17 J 
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Pa£C L2o£l4 



Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETnk 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckcl 


Zinc 






Aual^Hal 
McLhDd 


SW6020 

1 


SW6020 


SW6020 


SWi5C20 


sw«i2n 


Sft60?0 


£^^60?0 








|n?'kp) 


im^/kp) 


<me/lLPj 


'mp/l=j 


•pi^'i^t 


(mp/»FJ 


tM.R/ke-, 


Cleanup Lc*eI 


5.^ 


I.T 


120 


UV 


3DU 


71 


66 


L7TDSB06[4 5| 


07/19/02 


45 


NA 


<05 


4S i 


14 


<4 


71 


15 J 


L7TDSB07[?0| 


OIMJ/Ql 


2 


NA 


NA 


61 


14 J- 


400 


«i 


45 


L7TDSB07[J5| 


OLMJ/Ol 


75 


NA 


NA 


4B J- 


15 ]- 


S 1 J- 


35 )- 


76 J- 


LTTDSBnTLlOOl 


OLMJ/Ol 


10 


NA 


NA 


IL ]- 


7 1 J- 


91 i- 


34 1- 


24 1- 


LTTDSBflHIJOl 


OLMJ/ni 


i 


NA 


NA 


73 


43 ]- 


32 


ICi 


<3 3 U 


L7TDSBIIHI55I 
DUPUinillE 


OLMJ/lll 
OIMJ/Ql 


55 

6 


NA 
NA 


NA 
NA 


45 
44 


4J J- 

4 9 ;- 


23 

44 


23 

10 


<41 U 
<3 9 U 


LTTD£BIIH[10 0| 
L7TDSB09[?5| 


OLMJ/Ol 


10 


NA 


NA 


27 


7 4 ;- 


76 


24 


27 


i}[/]i/Oi 


25 


NA 


NA 


42 ]- 


96 ]- 


73 1- 


21 3- 


I4Q J- 


L7TDSB09[5 5| 


OLMJ/Ol 


55 


NA 


NA 


13 ]- 


3 5 J- 


7 7 ]- 14 J- 


140 J- 


L"n"DSBiJ9[10 0| 


OLMJ/01 


10 


NA 


NA 


16 J- 


1 9 J- 


93 1 17 J- 


64 1- 


L7TDSB10[?5| 
DUPOIIJMA 


OLMJ/lll 
OLMJ/lll 


25 


NA 
NA 


NA 
NA 


L.imn 

2] 


62 J- 
10 J- 


<] 6 

25 


l,TDO 
26 


<43 U 
<3 9 U 


L7TDSBI0L55I 


OLMJ/Ol 


55 


NA 


NA 


42 


5 ]- 


2.2 


15 


<4S U 


LTTDSBIOLJOOt 


OLMJ/Ol 


10 


NA 


NA 


25 


4 1 J- 


21 


22 


<44. U 


600SBI0II2I 


OE/06/m 


2 


i9 


<05 


14 J 


22 J 


34 1 


47 


11(1 


DUPOSO&02A 


08/06/0? 


25 


25 


<05 


27 J 


76 ] 


72 J 


67 


24 


6005EIOII4I 


08/06/0? 


4 


4 L 


<05 


IS) J 


55 ] 


<4 


1^0 


16 


60CI5BI02L2I 


OS/06/0? 


2 


NA 


06 


14 J 


19 i 


91, 1 


IB 


7S 


6IKI5BI02IJI 


OE/06/0? 


4 


16 


<05 


?7 J 


36 J 


<4 


22 


14 


600SB 101121 


og/ffi/m 


2 


1.9 


<05 


29 


S2 ] 


76 1 


14 


25 


6CnSBIIIlL4| 
DUPOS0502D 


Og/05/ll? 
CS/05/0? 


4 
45 


4.7 


<05 
<05 


31 

26 


56 J 
4 J 


47 1 

<4 


19 
10 


21 
16 


60CI5B 10412 1 


OS/06/0? 


2 


2J 


<05 


27 i 


54 ] 


<4 


14 


?0 


60CI5EI 04141 


OE/06/0? 


4 


3 


<05 


16 i 


4S ] 


43 J 


43 


17 


600SB 10312 1 


08/OS/O? 


■» 


NA 


<05 


61 


SS ] 


59 i 


53 


10 
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Pa£C L3o£l4 



Tabic C-S 

b'lnnjc^ ni MeI!]IsNl7iiII^ In Soil 

Cd [Q [Q Karj/P N SIdiI} Arra 
Prr^LdinoCEji FiaubnTD Cdliloraia 



SaraplENanE 


Sanplr 
Dale 


SaiDplr 
Drplh 

(fTElJ 


ArETuI^ 


Cad m La [Q 


ChrDinlin 


CDppir 


Lead 


Mckc] 


Zinc 






Aual^Hal 
McLhiid 


SW602n 


SW6020 


SW6020 


SWi5C?0 


SW«i20 


Sft60?0 


£^^60?0 








In^'I^J 


fm^ftp) 


Jmp/lLPj 


'mp/l-J 


'uin^l^l 


fin!]''keJ 


C^t:?) 


ClEJiiup I.i:*eI 


5.^ 


1.7 


120 


120 


3UII 


71 


66 


6IKISBIU3L4I 
DUPOSIBIEA 




4 
45 


NA 
NA 


<05 
<05 


61 

6] 


15 J 
2? J 


3SD J 
33D J 


41 
42 


50 
TO 


6in5BI0G|7| 


OSMfi/TT? 


■» 


NA 


oe 


95 


J9 J 


£]D J 


78 


11(1 


6GCSBICI&IJI 


OiliSirj* 


4 


NA 


<05 


46 


U J 


6b 1 


16 


68 


&»SEI07[?I 


mioiio* 


? 


NA 


<05 


69 


22 


L70 


6J 


110 


6OO5BI07I4I 


mioiioz 


4 


NA 


06 


T4 


25 


270 


72 


ISO 


6(XIBEIIIH|:| 


mil>2l02 


■* 


NA 


■^i>5 


4f. 


S3 


15 


;6 


14 


6CISBIIIKL4I 


1PI/IJ2/II? 


4 


NA 


<l>Ji 


50 


5 7 


44 


25 


20 


600SEICr9[?| 


osMfi/m 


2 


NA 


<05 


HJO 


[1 i 


62 J 


l,3D0 


J5 


6I»SEI09[4| 


osMB/m 


4 


VA 


^OS 


44 


5 1 J 


47 J 


?6 


IR 



CIcdDnp LcvclaaicfDuid ■■ Tabic i 
BOLD ■ulicsiidLcalcfODCcuLrlun exceeding {Icaniplcvcla 

DUP picli;^ LDd LcaJ cs hi I nd Juplicjc 'lample, parcnl simple prrcrdE?idiplHalcsanple 
LD- ljlxfialor> duplicdiL' 
Di^/kf- m 1 1 1 1^ rjn< ]x: r kili>^ mn 
MSD - M:lri\spit:ediplHaic 

MSD lid nalcv In ilie lahiialnn' 'iliu.h sjmplcs i^ crc li> Iv u^d Cnclkc NESD q udlv y {cjdi ml ci m pie aiuil> hcv Tlie^ are nd aiilrix spike leiiulK 
NA- NiH dialv'ed 

It- DjavalidjiuD qualilier, Th l' aual^ l' i« as p<isil ively ide nl ilied , I h c aiKftfcuied DuinEnedl -alie ■shia'^ed bigb d ne ed a li ifli \unog«it m:ovei> and should be 
eoi'iidcred an appniiinue n^n^e nl lal ina of i In: a nal^ c in i liL^^ni pie." 

I- - Dald -dlhlalioDqiialiriEC 'T kc aiuilyi e *!is pawlwcl, idciLiliL'd I ke Jifiix: laled mine final values ib biused lav^ due lit alDi« snrKigale reeo'ciy andslioild b\: 
eoi^idEred an appniiinue conne nl ril ina i>f i lie anal^ c in i In: '^m pie." 

Ul - Dala ialidalioi4|UjliCiL'r. "Tliediah'Le -iv-Ci niH deled inI dbo< c L h e reporled ^am pie qnanl lU !□■ Iidiii EEowcicr.Ike repaned qnaiii iial loi liaiil li^ approiioiale 
and nay or nay nol reprCkCni iJie ihIhjI LtBiHof qiamilalinD len Eifiury lo aen ml eI> and preniiiely dil'jsb n: I h c analyl e in Hie simple.' 



DEcem[icr?005 



Ph£C l4o£U 



Tabic C-0 

Summary of PcsUildi K«ulb In Soil 

CommlvBrj/l^ Sludj' Am 

Prcsulio of San Frinc I'eu , C Blilomii 



Sampk Namr 


Sampk 
Dair 


Sampk 
DrpUi 

(fHll 


4,4'-DDD 


4rl'-DDH 

i 


4,4'-DDT 


' VIdrIn 


alpba- 


bclB- 
BHC 


dclla- 
BHU 


alplin- 
Chlonlaih 


DkldrlD 


Kndcfvlfan 1 


KndDbul^D II 


KndDbul^D 
SuIFjIl^ 


Kndrin 


Kndrkn 


Kndcln 
Kl'Idik 


famma- 
HHt 


pnmiiiii- 
C hb rdaiu 


Hiplachlar 


HeplachlDr 
Kpo^hk 






AiibI>IlciL 
McllxxJ 


3W»IIH 


SWJIIJKl 


3WIWM 


SWBOIH 


SWSIfKl 


5A"!III8I 


SWSOSI 


3WS0SI 


3WS0SI 


3W30BI 


SW808L 


3WS0SL 


3WI»I5I 


SWSOBl 


SWUiiSI 


SftHifSI 


SW808L 1 


SW808I 


SWSOSI 






ini^tb]) 


imp/ki-l 


|ni^lj]| 


{mB'k^l 


ImiirkE^) 


{•"P/^Ri 


(mp/kp^ 


|mi!<'hi]> 


|mi!^i]> 


|ni|!4Li-| 


i<<>p/^S) 


|ni|yki]> 


Iniiyki") 


(miykj-l 


|mi!.'hi]> 


1 ni\2-\. \2 y 


Oi^t^j 


im^k^l 


(mpApJ 


ScrcTDlnf Ij^eI 


OSi 


O.bl 


OJJ 


»JI7 


0.44 


0.79 


0.44 


0.04 


0.0T4 


3.3 


3.J 


3.3 


0.1 L 


0.1 1 


OJI 


0.37 


0.04 


e.2T 


O.El 


7609SBIII|2| 
7609SBn2|2| 
DUP073I)0?B 


07/30A)2 


2 


< Olios 


< O.OIIH 


<0IO5 UJ 
C0 0D5 UJ 
CO COS UJ 


tOOM 
tOODJ 
tOOM 


tOOO* Ul 
tOOO* Ul 

tono* Ul 


t 0.004 
t 0.004 
t 0.004 


tooo* 


O.OIH> 


to 008 


tO0O4 


tOOD4 


tooos 


tooos 


< 0.008 


tOOOB 
tOXiOS 
tO.OOE 


t0004 

tooot 
tooo* 


006 
tOC04 
tOOM 


t 0.004 UJ 


t 0.004 


0T/30A)2 
07/30A)2 


2 
1 5 


<OiJOS 
to 003 


< O.OOH 

<ofloe 


tooo* 
tooo* 


to 004 

tooo* 


to 008 
tOOOB 


tO0O4 
tO0O4 


tOOI>l 
tOOM 


tooos 
tooos 


tooos 
tooos 


< 0.008 
t 0.008 


t 0.004 UJ 
t 0.004 UJ 


tO.004- 
t 0.004 


T6093B03|2| 
T6J'*3Bi>l|2| 


07/»rfl2 


2 


COIflS 


< 0.008 


COODS UJ 
C0.16 Ul 


tUltH 
tO.tH 


to 004- Ul 
t 08 UJ 


t 0.004 


tooo* 


t 004 


t OOR 


tO0O4 


tOOM 


tooos 


tooos 


< 0.008 


tOOOB 


t0004 


<(ir.n 


t 0.004 UJ 


t 0.004 


U7/30rfl2 


2 


<(l 16 


<016 


to.os 


to 08 


tt.OS 


tO.lt 


to.os 


to.os 


to J6 


tO.IO 


tO.lA 


thia 


to OS 


to.os 


to.os UJ 


toos 


T6(I9SB05|2| 


07/30A)2 


2 


to DOS 


<ofloe 


tocos UJ 


tOC04 


tOOM Ul 


t 0.004 


tooo* 


tOOM 


tOOOB 


tO0O4 


t0004 


tooos 


tooos 


t 0.008 


tooos 


tooo* 


tOC04 


t 0.004 UJ 


t 0.004 


T609SB06|2| 


07/30«2 


2 


to 003 


<ofloe 


tocos UJ 


tOC04 


tOOM Ul 


t 0.004 


tOOOl 


to 004 


tOOOB 


tO0O4 


tOCC4 


tooos 


tooos 


t 0.008 


tOOOB 


tooot 


tOC04 


t 0.004 UJ 


tO.004- 



NirtHi 

S^. rccni ng Levels were obi Jincd (nun Tabic I n^ Ihc Dmf! Sue Inveiiiianon R^o' I Commnian^oil Exchaige StiJy A'ea Freaiiiio of San F'nnciiai. Cnlrjo'iHH |Trcad*cLLS Rollo, 2COfc| 
Bold indi^ale^ a rrporlLnf Llmil a biii:li cncnttk ihr sciccnlug kvcl 
DUP prefix Lihlkilrs blind dii[i I ic; ale <vampLc, [i aicnl <kample prcccdirs iluplkile simple, 
feci - feci belav^ ^mund 'uifacic 
mg'kg - milligrsm'i per kjlogrBm^i 

UJ- Dm validiliiinquillficF. Tbc anilylc was noldelecled atcve [he icpoFledii ample quBnlilaliDn llmil liDACverlbc rcporleilquanlilHlionlimllu appioxlmalc and may Drmay ml icpiesenl ihc Bclual 
and pceciiuly measure Ihc analjle In ibe simple." 



I mil dC quHnlllilian ncces^iiiy Id accurately 
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TahLc C-7 

TFH HrqLlsliiCrDiindHalrc 

Conniimicy/PX Slvdy Area 

Pre'vidh'oC Siin friBLi'mii. Ciilili^mLi 



£unpk Nainr 


Sample DjIc 


TPH j^ Lia'AiJInr 
(Carbfln Rangf C--C||) 


rPH JiiDiHrl 

(Carbon RaiiBfC,.-C,, J 


rPH jeFdeJOLL' 

iCdrbonRdngf C,H-C„| 




AkjIvIicjL 
Mabod' 


SW30I5E^ 

SWS0I5M 


SW80I5B/ 


SWB0I5B/ 
SWSOI^M 






IliEl-) 


'?&!.) 


IPB/Ll 




TTO 


8SD 


1,100 


fiOIGGOl 


cefctenn 


<50 Ul 


NA 


[^A 


601 GGO? 
DUPISfi50?C 


censjto 


<50 Ul 


NA 


NA 


lerfGrfo 


^50 Ul 


NA 


NA 


tpOJGGOl 


leneno 


■;5II U; 


< Lcn uj 


NA 


blDGGOl 


cen;finj2 


<50 Ul 


<l«i UJ 


<3tn UJ 


6IIGGD2 


tsusus 


<50 Ul 


<KB UJ 


<3tn Ul 


6I3GGOI 


leiii?'!!? 


■;50 Ul 


< Ltn UJ 


<3tlO Ul 


6130007 


lUGiwi: 


■;50 Ul 


< Lfn UJ 


<J00 


fil^GGII 


lll'?IAIJ 


NA 


<5II 


35CI 


'hliGGIZ 


lll'21'IIJ 


NA 


<5II 


27ti 


6ii-:x;i:i 


II7GIWI? 


■;50 Ul 


NA 


NA 


6i7ix;iii 


Ih^llhll? 


XA 


< L«i UJ 


<Jtn UJ 


617(Kiiil 


ih'iihii: 


\A 


<L«i UJ 


<3tn UJ 


^liJGGUl 


IIJ/JI.112 


■^■^11 Ul 


< Lffi UJ 


?io ;- 


6L9GGQI[M£D1 
DUP0L21O1B 


IIII2MIJ 


'-jiO 


&4 


<250 


iih'?jnij 


<5U 


<5II 


<250 


SliiGOffi 


iih':jjiu 


XA 


<5II 


<250 


fiI5GG01 
DUPnT2W?C 


Il7l2^nj2 


<50 Ul 


<L«i UJ 


<J00 


U7f29nJ2 


<50 Ul 


<l«i UJ 


<J00 


h?fflGii| 


07f29fCn 


<50 Ul 


<I00 UJ 


<3tn UJ 


f.:iS(jGii2 


a/fitmn 


<^0 Ul 


<I00 UJ 


<200 


6?lGGia 


lUGIWI? 


<50 Ul 


< Lfn UJ 


<30l> Ul 


fCSGGW 
DUPL«0?0?B 


leniJAi? 


<50 Ul 


<LCXi UJ 


<300 


lerfono 


^50 Ul 


<l«i UJ 


<J00 


62&GG 10 
DUPOTJOIEC 


ll7fjnjU2 


<50 ur 


< Lffi UJ 


<J00 


ll7fjnjU2 


<50 u; 


< nil UJ 


<J00 


T6I5GG0I 


iK'iihii: 


■;5n Ul 


<ICC UJ 


<3tn UJ 


T6I3GG02 


it..ii:.ii: 


■;50 Ul 


<ICCi UJ 


<3tn UJ 


si5Gani 


ISjUiSjII? 


■;5II U; 


< Lfn UJ 


<3m UJ 


ftllAGGIII 


ien37ni? 


NA 


< Ltn UJ 


<j(ll UJ 


ftllAGCin 


cefoijffi 


\A 


<LCCi UJ 


<2m 


ftllAGGIli 


cefoif02 


XA 


< Ltn UJ 


<J00 


MiiAi;(;m 


cefoif02 


\A 


< L(fi UJ 


<3tn UJ 


ajiAGGie 


cefoif02 


NA 


<Ltn UJ 


<3tn UJ 


axAGGre 


tstoitta 


NA 


<itn UJ 


<3tn Ul 


60DFDSGG0] 
DUPCeOIO?A 


fS<0]HS 


<50 Ul 


<ltCl UJ 


<3tlO Ul 


tstoMm 


^50 Ul 


<I00 UJ 


<300 Ul 


MOCGGDI 


int3\n:G 


■;5II Ul 


< Ltn UJ 


NA 


aXICGGIJ? 


U7fJljU2 


■;50 U; 


< Ltn UJ 


NA 


600CGG03 


07f29fCn 


<50 Ul 


<IClO UJ 


NA 


fiOOCGGOi 


fsirrxfsi 


<iO Ul 


<ICIO UJ 


NA 


6CCISDGG0] 


ie.iMi2 


<50 Ul 


< Lfn UJ 


<3tn UJ 


6CCISDGGC12 


itiiiihii? 


■5 50 Ul 


< nil UJ 


<3tn UJ 


fifnSKiGIIJ 


IS'IMI? 


■;5II U; 


< nil UJ 


<jm UJ 


6«iSEGGQI 


CeiL&U2 


<50 Ul 


< ltn UJ 


<jtn UJ 


OOSDGGCB 


tsunns 


<50 Ul 


<ktn UJ 


<3tn Ul 


f^lRPGGfO 


tsttstta 


<50 Ul 


< Ltn UJ 


<3tn UJ 


fJIIRPGGm 


tsttattn 


<50 Ul 


< Ltn UJ 


<3tn u) 


MIIOGGfl^ 


G\f2\<03 


<S0 


<50 


<250 


iVIIkPGGOT 


Illf22ni3 


<S0 


<50 


<250 


LTTDCGIC 
DLT0729IGD 


IJ/f29<n2 


<50 Ul 


< Ltn UJ 


<2m 


mfi^m 


<50 Ul 


< Ltn UJ 


<300 


LTTIXl(;m 


ii?.:'i.ii: 


■;50 Ul 


< nil UJ 


<300 


LTTIMGlfi 


iij.j'i'ii: 


<50 Ul 


< Ltn UJ 


<3tn UJ 



Decenl)rr20ffi 



Pdfc I oE6 



TahLc C-7 

TFH HrqLlsliiCrDiindHalrc 

Conniimicy/PX Slvdy Area 

Pre'vidh'oC Siin friBLi'mii. Ciilili^mLi 



Sanpk Nainr 


Sample DjIc 


TPH j^ Lia'AiJInr 
(Carbfln Ranpf C.-Ci,) 


TFH JiiDiHrl 

(Carbon RaTi^ ^..-CnJ 


rPH jeFdeJOLL' 

iCdrbonRdinw C„-C„| 




AkjIvIicjL 
Makid' 


SWS0I5M 


Sft1l015B; 
SW&UI5fJ 








f|i3l-> 


'P&T.) 


'liE^J 




TTO 


8«U 


1,200 


ancwioi 

DUFt«iO105JA 


c&oirfe 


2T0 V 


<50 


<310 


t&oins 


280 V 


<50 


<3CC 


03f2ljffi 


J90 HVJ* 


<50 


<3«i 


l2fl&Oi 


4G0 HV 


<50 


<3«i 


ceficura 


190V 


<50 


<3CC 


C6f2&™ 


570 V 


<50 


<3CC 


OittPttH 


UOHY 


<50 


<3«i 


uttatoi 


MOV 


<50 


<3«i 


IS<\H03 


JTO V 


<50 


<300 


i&fflna 


4T0 Y 


<5II 


<300 


03flljO3 


630 Y 


<50 


<300 


\2trMI02 


iJO\ 


<50 


<300 


CfiflllrfO 


230 1- 


<L«i UJ 


<3«i U] 


aXGWIOZ 


iiunwe 


<S0 


<50 


<300 


IIJAfiAU 


<50 


<^0 


<300 


I2nj2nj3 


<50 


<50 


<3CC 


ismtoi 


<«i 


<50 


<300 


C^ttJitOi 


<so 


<50 


<300 


03flinJ3 


<so 


<50 


<300 


l2rt^UI2 


<5n 


<50 


<300 


IfilllWO 


<5II Ul 


<I00 U] 


<3a) u] 


DUF1IBI5IU3A 


nuiins 


<«l 


<50 


<300 


mjwnii 


<^0 


<50 


<300 


i2nD2n)3 


<50 


<50 


<3«i 


Cefl3j03 


<50 


<50 


<300 


cefijnj 


<50 


<50 


<300 


iAttJitOi 


<«l 


<50 


<300 


03flljO3 


<«l 


<50 


<300 


I2jOW:I2 


<so 


<5n 


<100 


CfifilMO 


<50 Ul 


< L(fi UJ 


<J(U UJ 


DUPL?o:mjA 

DUFt>lllil32A 

eccc^^nHCL 

DUPSIHJ2IA 


CWIIfCB 


<50 


<50 


<300 


tattptai 


<50 


<50 


<300 


utrjiioi 


<^0 


<50 


<3CC 


I2fi2™ 


<50 


<50 


<3«i 


le^iS'iii 


<5U 


<5n 


<300 


L6iL6jUJ 


<50 


<50 


<300 


tstutoi 


<:M 


<50 


<300 


om\toi 


<50 


<50 


<300 


03flinJ3 


<50 Ul 


<50 


<250 


I2AIUI2 


<50 


<50 


<300 


cfiiiono 


<50 Ul 


<I00 U] 


<3«i U) 


tsnotta 


<50 Ul 


<ICCl U] 


<300 Ul 


DUITifi05IU3A 


C&OlfCB 


<50 


<50 


<300 


03f22n:s 


<M 


<50 


<300 


i2fi&ra 


<:«! 


<50 


<300 


i:efi2jra 


<50 


<^0 


<300 


omonn 


<M 


<50 


<300 


\2nJ2IOi 


<50 


<50 


<3«i 


IS<\M)3 


<50 


<50 


<300 


c&i6nu 


sW 


<50 


<300 


C&ffijta 


sW 


<50 


<300 


03t\2tOi 


<:W 


<50 


<300 


\2trMita 


<50 


<50 


<300 


(PfllfCO 


<50 Ul 


< LfO UJ 


<3fn UJ 
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£unpk Nainr 


Sample DjIc 


TPH j^ Lia'AiJInr 
(Carbfln Rangf C.-Ci,) 


TFH JiiDiHrl 

(Carbon RaiiBfC,.-C,, J 


rPH jeFdeJOLL' 

iCdrbonRdngf C,H-C„| 




AkjIvIicjL 


SW3III5E^ 

SWS0I5M 


SW80I5B/ 


SWB0I5B/ 
SWftOI5H 






f|i3l-> 


'P&T.) 


'liE^J 




TTO 


9Mh 


1,200 


6»aWI0G 


C&Oljffi 


<S0 


<5II 


<J00 


03f29n:B 


<«l 


<50 


<300 


l2fl7jOi 


<«i 


<50 


<300 


cefionii 


<«i 


<50 


<J00 


CGficura 


<50 


<50 


<J00 


I2j02j03 


n;50 


<5D 


<300 


Cefl3f03 


<«l 


<50 


<J00 


C&CBfCH 


<«i 


<50 


<J00 


03fl2rfl3 


<5(l 


<5II 


<J00 


I2fliw:i2 


<5fi 


<50 


<J00 


ifiii ino 


<5ii u; 


^ im t J 


<3m UJ 


aXGWIUT 


IHTIIjlfi 


<5li 


<5II 


<JlHf 


03flCuOi 


<M 


<50 


<J00 


\2I03I03 


<50 


<50 


<JCC 


rst\3ni3 


<50 


LTO HV 


<J00 


(&uf.nj3 


<50 


<50 


<J00 


03fllf03 


<«i 


35 YH 


<J00 


l2j04flD2 


sW 


<50 


<J00 


(Pfllj02 


<^0 Ul 


NA 


WA 


DLIP01?1C62B 
DUPI?(HII22C 


inijiiijie 


<5fi 


- =111 


<J00 


Iljf2ljl6 


<S0 


- ilj 


<J00 


03f2inS 


<50 


<50 


<J00 


I2fi7jra 


<M 


<50 


<J00 


istujnn 


<^0 


<50 


<J00 


C6f2&ra 


<50 


<50 


<J00 


Mficura 


<50 


<50 


<J00 


]2j03n)3 


<50 


<50 


<J«I 


Cefl3j03 


<^0 


<50 


<J00 


r&ifinu 


<5(l 


<5n 


<J00 


ii3fi 2nu 


<50 


<50 


<ia} 


i2n:prfo 


<5a 


<50 


<2m 


I2n:pj02 


<«i 


<50 


<J00 


I2n:pj02 


<^o 


<50 


<250 


IfifllWO 


<5II UJ 


< LCO UJ 


<3a) UJ 


SfGWIfM 


iiuiiAe 


<5<l 


<5n 


<J00 


ojjwnu 


<5U 


<50 


<J00 


l2nD3f03 


<^0 


<50 


<JCC 


cefDrtu 


<.«! 


<50 


<J00 


C&C6nJ3 


<50 


<50 


<2m 


ii3fiinu 


<5fi 


<50 


<J00 


I2niw:i2 


<50 


<50 


<300 


C9fl0f02 


<50 UJ 


<IClO U] 


<3ClCi Ul 


eitCWIOL 

DUKI121052A 

DUPL2I5IMIA 
6IGG^MmCL 

DUKlllllOiJA 
^^1GG^M01CL 


CfeifflfCB 


<50 


<iO 


<J00 


03f2in:s 


<M 


<50 


<300 


03f2inS 


<«l 


<50 


<300 


I2fi5jra 


<50 


<50 


<300 


l2fl5jOi 


<^0 


<50 


<300 


l2fl5jOi 


<50 U 


<50 U 


<3iX U 


cefiru™ 


sW 


<50 


<300 


r6f26nii 


sW 


<50 


<300 


ufionii 


sW 


<50 


<300 


ufionii 


<:W 


<50 


<300 


03flCuOi 


<^0 


<4S 


<240 


UITGIOI 


<'in 


<'in 


<3CC 
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Sanpk Nainr 


Sample DjIc 


TPH j^ Lia'AiJInr 
(Carbfln Rangf C.-Ci,) 


(Carbon Rau^ C,.-C,,J 


rPH jeFdeJOLL' 

iCdrbonRdngf C,H-C„| 




AkjIvIicjL 
Mabod' 


SW3III5EJ 

SWS015M 


Sft1l015B; 
SW&UI5fJ 


SWB0I5B/ 
S'AiSOI5M 






lligl-) 


'P&T.) 


<PB/L1 


Cl^nup Lr^ds ' 


770 


sar 


1,100 


6I0GW10I 

DUF118I4I)J3A 
61GG^MU1CL 

DUPOWMUJB 
eiGC^MIJlCL 


refi4flD3 


<:M 


<50 


450 


Cefl4flD3 


<50 


<50 


<300 


refi4fl)3 


<4B 


<50 


<240 


C&TWflU 


<^0 


<50 


<J00 


t&04flD3 


<50 


<50 


<J00 


r&04flD3 


<50 


<50 


<250 


03flinJ3 


<«i 


JftO YH 


Iv400 


l2j03nD2 


<^0 


<50 


<J00 


ISf29<02 


<5(l 


<50 


<J00 


i:6f29nt2 


<50 


<5II 


<J00 


(UjffirfO 


<«l 


<50 


<J00 


I2f03j0l 


<«i 


<50 


<J00 


cef2^n)i 


<^0 


NA 


WA 


eitGWItG 

DLIP0U1C62C 
6IIIG^MI»CL 

DUlTflliailA 
6JIIG^^J0?CL 

DUR)1I1033A 
SltCWIfG 


(firfOrfS 


52 


<5n 


<J00 


ufjine 


51 


<5n 


<J00 


03f3in:6 


<50 


<50 


<J00 


03f3in:s 


<50 U 


<50 U 


<3iX U 


l2fl5jOi 


&i 


<50 


<J00 


cefiijra 


<50 


<5n 


<J00 


le^ihiu 


50 


<5II 


<J00 


le^ihiu 


<iin 


< LOO J- 


<4fO U] 


C6f2&Oi 


53 Y 


<50 


<300 


mjwnii 


67 


<50 


<J00 


\2I02I03 


Si 


<50 


<J00 


rst\stoi 


li ¥ 


<50 


<J00 


(&ffij03 


67 


<50 


<J00 


03fl]n)3 


<5tl 


<50 


<J00 


03flljO3 


<50 


<50 


<J00 


I2nj3nj2 


55 Y 


<50 


<J00 


ief2^ni2 


67 


<50 


<J00 


I6f2^ni2 


<50 


<50 


<J00 


CGjlfijlO 


72 


<50 


<J00 


i2nD3n)i 


<50 


<50 


<J00 


ief2^rfii 


210 


NA 


WA 


eitCWICG 

DUPL?05ilJJA 
filiTG^MDJCL 

DUFIHI&IJJJA 

DUFI20M27A 
DURfillU22A 


l&U2n6 


<5(l 


<50 


<J00 


03f22ji:6 


<5li 


<50 


<J00 


l2fl&Oi 


52 HY 


<50 


<J00 


ceficum 


61 Y 


<50 


<J00 


C6f2&Oi 


<50 


<50 


<J00 


mrfHAU 


^ 


<50 


<J00 


i2nMU 


6i 


<50 


<J00 


l2nJ3jOJ 


6!] 


<50 


<J00 


I2j03jOJ 


<50 


<4ftA-0IJJ 


<240 


cefisrfu 


LLO Y 


<50 


<J00 


cefisnj3 


ttO V 


6? Y 


<J00 


r&Tfijij 


96 


<50 


<J00 


U3fllj03 


<50 


<50 


<J00 


l2f03nD2 


<50 


<50 


<J00 


\H03ai2 


5J Y 


<50 


<J00 


ref2^ni2 


59 


<50 


<J00 


r6f30rfl2 


aa 


<50 


<J00 


C6f30jlD2 


aa 


<50 


<J00 


r6f3ono 


110- 


<50 


<J00 
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Sanpk Nainr 


Sample DjIc 


TFH j^ Lia'AiJInr 
(Carbfln Rangf C.-Ci,) 


TFH JiiDiHrl 

(Carbon RaiiBfC,.-C,, J 


rPH jeFdeJOLL' 

iCdrbonRdinw C„-C„| 




AkjIvIicjL 
Mabod' 


SW3III5E^ 

SWS0I5M 


SW80I5B/ 

SW30I5H 


S^V1I0]5M 






ivst-'i 


'PE^i 


'iie^j 




TTO 


8S0 


1,20(1 


aiOCWIGJ 

DUFOHBICJA 
61IIG^M0^CL 

DUPL20?illlA 
6ll]CftlU?CL 


oiKsiai 


lOO 


<50 


<300 


oitrsns 


110 


<50 


<300 


oittsm 


« E 


<50 UJ 


<300 


\2I03I0] 


<M 


<50 


<300 


\2tOHO\ 


<.M 


<50 


<300 


\HOH0] 


<50 


<50 


<500 


tSfStOi 


410 


f."A 


NA 


6IOSP0I 

DUPL?WmiA 
fnlllSFlllCL 


C&OlfCB 


99 Y 


<50 


<300 


I2fi7jra 


35 HY 


<5n 


<300 


refi^jiu 


51 


<50 


<300 


r6f2SjOi 


54 


<50 


<300 


03fi&ra 


<50 


<50 


<300 


I2n:pj03 


100 V 


<50 


<300 


l2rfHni3 


100 Y 


<5n 


<300 


\2nfinji 


5S 


<4S 


<240 


ISf2\<03 


<5I> 


<50 


<300 


ufjiinu 


56 Y 


<50 


<300 


03f2njO3 


SI 


<50 


<300 


I2fiinj2 


<50 


<50 


<300 


cfijffino 


<50 


<50 


<300 


n2fl4fll2 


SS 


<50 


<300 


cef3Cin)] 


SO 


-■1 1 


<300 


mfi^mi 


130 V 


1 l.J i 


<300 


r6f25rfll 


S7 


<50 


<300 


QUfijOl 


L50 V 


30 Y 


<300 


Mmi^ 


^A 


<50 


NA 


tstoinxf 


150 


WA 


NA 


of/nnn 


170 


NA 


NA 


isjwnii 


480 Y 


NA 


NA 


cioflBmj 


460 Y 


NA 


NA 


iBjwni) 


440 Y 


NA 


NA 


OJjOUD 


SIO 


NA 


NA 


i2nD3n9 


660 Y 


f."A 


NA 


iifisn^ 


570 


<5n 


<300 


fiL0£Pn2 


i&iiiji:6 


L20 Y 


<5n 


<300 


I2fl7j™ 


150 HY 


<50 


<300 


cefi3jOi 


<50 


<50 


<300 


r6f2Sjm 


56 


<50 


<300 


Mfi&m 


SI 


<50 


<300 


i2rfHnu 


240V 


<50 


<300 


ref2inu 


S5 


<50 


<300 


r6fllj03 


71 Y 


<50 


<300 


03f2(W)3 


97 


<50 


<300 


I2fllrf0 


[20 Y 


<50 


<300 


CfijffijlO 


120 Y 


<50 


<300 


Ci2fl4fl)2 


140 


<50 


<300 


cef3on)i 


190 


<50 


<300 


OTfl^jOl 


57 Y 


250 Y 


<300 


C6f25nil 


110 


ITO Y 


<300 


Quenii 


150 Y 


61 Y 


<300 


I2f27nii 


NA 


<50 


NA 


cenLOrtB 


67 


NA 


NA 


ijwTjtn 


73 


NA 


NA 
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Sanpk Nainr 


Sample DjIc 


TPH j^ Lia'AiJInr 
(Carbfln Rangf C.-Ci,) 


TFH JiiDiHrl 

(Carbon RaiiBfC,.-C,, J 


rPH jeFdeJOLL' 

iCdrbonRdngf C,H-C„| 




AidlyUcdL 
Mabod' 


SW3III5E^ 

SWS0I5M 


SW80I5B/ 


SWB0I5B/ 
SWSOI^M 






IliEl-) 


'P&T.) 


<PB/L1 




TTO 


8SD 


1,100 


6I0SPQ2 


rejtfinx 


280 V 


\A 


WA 


tiUTAnxf 


110 V 


NA 


WA 


cojwnx 


210 V 


NA 


WA 


\2l03i99 


95 Y 


NA 


WA 



Nag 

' Tlie idcru ifinl ai jL^h jl niLi hcxff'vk jr: Cor jqiiI^'Sl-' pcrli^miL^I bLZ^JiiiJig in I In: £iN.ond Quailcc 2CD I TEl? aualyi icd 

ma lioitv ufld d u nii£ prci' inu'v qudm^iN drc idcil ifii:!! id Llie nNpcd i-c qu^n^rly iciuDs. 
' TFH a'k EdcL chI umii d inn4[>rinl Idndaid foroirtcn cinf ? |C, ,-C,^ |. 
' € lain u [I L?- cLiv riKhl LnTjbl?4 

Crai^cnLi!! kiii;i JD hClLD ihln. j? ai ckixixl jk? of jpfli^jble cloin u p Icvrt 
'CL' 'kUfTi^ denies a qimliy cudiriI du plicae ^tmiplc •t;^ fni la Ibe na or ml Id bo ml my 
DUP prefix ikJk: JCv bliud dipJh ji: cinpt. 
USD- Milnxspil:i:Jip]h.Jc 

^1 SD ind k jcs In I h? I abma o r>"« lihl] ^tiDipbs 4' ere I cj Ik: u<«I Icjrih? M SD qu jIi! y i7i>i]liol sinpt an jI^tick 
TliCie jce Bill m j n;^ ivpike lOiiks 
NA- nH jniil>'ed 
TPH -lil!i] p3 inleu Di kydnx; j[hi)i 
|]g/l - micn^iiOMBi rcr liler 

£ - Ljluntory qualLfirr "Hydnicdrhii [cr>in?d in I ke giBiil me ruge divMinf mac h iiar gjoiliie Idndaid " 

]-- Daa valida LUD qualiricr Tlic dDal>i? >« Ji pnii ively HlenliHed . I ke d?4:ctl ed ■■oierKjl I'dlueMs biancd kihi' d h Eo a low siiiDgac 
iTEO-ery jnd fliould he lon'ideced jn jptiimindle cunceni mlxii of lli^ jbiiIvI e in llic 'i:iiiip|iz ' 

LU- IXa ■dlHldlH>i] qualilier. 'Tlie JDjl}1 e ^1' Ji DI4 do edcd jbivci he rejxinL'd ?£inpt qiiinliUHii Imi However, llie irjicnlal 
qnsHia HID limU bi dppnninac jnd di jy or uidy bcH rcprcieDi I lie dO iml Iidii [rfqu jdi iIjI iod neiTCfiJiy Io iiu u rUely und pm Liiely neasDie 
[kc Hial^l e ID I ke 'aim pie ' 
Y- Labmaury qDdlilier, "Sample exlubrl'k ii Ciel pUlem i« liicl] ditti aa rcieDibl? a^Ddaid ' 



Decenbrr20ffi 



Faec6DiA 



TabEcC-a 
VOC RmllE In CroundHBlrr 



Sam pk N JTii r 


S^npkDalE ' 


BcTiKcnc 


GhLorD- 

brnATir 


ChlorD- 
Tarn 


Elhjl- 
bcnzEnr 


MTBE 


TDlurnE 


TalaL 


All 
Olhrr 

VOCs 




AuiiJyLKLiI 
Mcllial ' 


:;Vl soio- 

£WSU?lf 


s^vau2^v 

SWS02L/ 
'^V.'f^2W 


SWft020/ 
SWft02ll 
S^VS2MI 


SWHfGOl 
SWH02II 
S^VS2fJI 


EWHII20/ 
SWHIGI/ 


BW&02IV 
5W50?lf 


SWSOIOI 

swsozi; 


SWHU20/ 
SWft02l/ 

':WS260 






■ li^/l-l 


<|i^'l.J 


i|i^/l.| 


lli^VI.I 


1 !!;■■■[. J 


Ift/i-l 


IP^/1 1 


lupn-j 


£1: rcrnln^ Lrvrli ~ 


1 


TO 


80 


iJ 


IJ 


ISO 


]i<) 




601 GG 1)1 


miOfiUS 


<05 


NA 


NA 


■iUJ 


<03 


<03 


<] 


ND 


601GGU2 
DUP0BCfiD2C 


OilOiliE 


<05 


NA 


NA 


<03 


<03 


05 


<l 


ND 


OSIOiliE 


<05 


NA 


NA 


^03 


<03 


06 


<l 


ND 


£030001 


isioiiai 


<05 


NA 


NA 


^03 


<03 


<03 


<1 


ND 


eiiXjGni 


im05l02 


<05 


1 1 


<03 


<03 


<2 


<03 


< 1 


ND 


6IJGGIJ2 


im02l02 


<05 


■;(I5 


<03 


■;03 


<2 


<05 


< 1 


sr- 


f.nvi';i'i 


III! .■11:,": 


■^0 5 


^0? 


■;ii5 


■^(15 


<2 


<IJ5 


< 1 


m; 


t<li-.,C,\-1 


0~l?<tl\>2 


<05 


<0i 


--11.I 


<03 


<1 


^IJ'i 


■; L U; 


m; 


t<ic::,c,\>2 


0~I?<II02 


<05 


NA 


\\ 


■;03 


NA 


^IJ'i 


< 1 


m; 


6I7GGUI 


imo\io2 


<05 


NA 


NA 


■;03 


NA 


<03 


<1 


ND 


6I7GG03 


imo\io2 


<05 


NA 


NA 


<03 


NA 


<03 


<l 


ND 


ftl^iGGIJI 


0~I3[I02 


<05 


<0? 


<••.'' 


■;03 


<2 


<IJ5 


< 1 


M" 


6LyGG04|MSDl 
DUP0I21IUB 


0112110? 


<05 


<0 5 


<UJ 


■;03 


<03 


<05 


<03 


SD 


0112110? 


<05 


<05 


<03 


<03 


<03 


<03 


<03 


ND 


625CG03 
DL"P072y|GC 


0T/2yfU2 
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<03 


ND 


12/03/02 


<05 


NA 


NA 


<03 


<2 


<03 


<05 


ND 


Oft/29/02 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


ND 


05/29/02 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


01/05/02 


<05 


NA 


NA 


0T3 


<2 


<03 


<05 


ND 


12/03/01 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


ND 


Oft/29flll 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


6ICGWL03 

DUPi:oimjA 

610GWLIUCL 


06/02/05 


<05 


NA 


NA 


<03 


<2 


<03 


<l 


NA 


01/22/05 


<05 


NA 


NA 


<03 


2 E 


<03 


<l 


NA 


l?/l6/0i 


<05 


NA 


NA 


<03 


<I 


<03 


<l 


NA 


IB/lfi/04 


<05 


NA 


NA 


<03 


<I 


<05 


<II3 


NA 


05/26flM 


<05 


NA 


NA 


^03 


39C 


<03 


<03 


NA 


01/09/TM 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


NA 


12/03/03 


<05 


NA 


NA 


<03 


<2 


<03 


<II3 


NA 


12/03/03 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


NA 


12/03/03 


<05 


NA 


NA 


<03 


<2 


<03 


0.61 


NA 
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TabEcC-a 
VOC RmllE In CroundHBlrr 

Cdhiih ii^^rj/P \ Smdj Aira 
Pr^ivJilLii it Sai Fnuci'iiD. C jLi I [tfBJ J 



Sam pk N JTii r 


S^nplcDalE ' 


BcTiKcnc 


ChLoro- 
brnA'Jir 


ChlorD- 


Elhjl- 


HTBE 


TDlurnE 


TalaL 


All 
Olhrr 

VI R'^ 




AdliJUkliI 


lift BOZO' 
£WSU?lf 


s^vau20/ 

SWS02L/ 


£WH02l]; 
SWft02ll 
S^VS2MI 


i^\!:02lf/ 
SWH02II 
S^S,2ti:t 


£W!I020/ 
SWHIGl/ 
S^S2t*.l 


SW&02IV 
SW50?lf 

swsi:f-;i 


SWSOIOI 

swso:i; 


SWH02U/ 
SWft02l/ 

':W3260 






■ li^/l-l 


<ii^'i.j 


i|i^/l.| 


lli^VI.I 


lliiiVLl 


ift/i-i 


ip^/i 1 


lupn-j 


Scrcrnln^l.tvtl';' 


1 


TO 


81] 


a 


IJ 


ISO 


ij(i 




6IIG^V [03 
DUPOSLftlDJA 

D*jPI?01U2?A 

DUPffiJ0ti2?A 
610GW103CL 

DUPO?05IGJA 
6J0GWL03CL 

DUPIZfiinilA 
ftKCWLilJCL 


DBMS/UJ 


<05 


NA 


NA 


<U3 


<2 


<03 


<05 


ND 


OftME™ 


<05 


NA 


NA 


<03 


<2 


<03 


^03 


ND 


injra™ 


<05 


NA 


NA 


069 C 


<2 


<03 


<05 


ND 


Oil\[lii3 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


\2l03Kfl 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


i2l03Kf! 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


0029102 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


05130102 


<05 


NA 


NA 


1 


<2 


<03 


<03 


ND 


05l3OKf2 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


05130102 


<05 


NA 


NA 


^03 


<5 


<03 


<05 


ND 


OilOiliS 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


Ol/CfiflC 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


ND 


oi/rewc 


<05 


NA 


NA 


^03 


NA 


<03 


<03 


ND 


\2I03I0\ 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


ND 


12/03™ 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


ND 


l?/03flll 


<05 


NA 


NA 


^03 


<5 


<03 


<03 


ND 


iH/?9/ni 


<05 


NA 


NA 


J9 


<2 


<05 


93 


ND 


610SPIIL 

DUPI?09rGlA 
6IIISPUICL 


I)MIL/I6 


<05 


NA 


NA 


^03 


<2 


<03 


< 1 


NA 


I2MT/IM 


<05 


NA 


NA 


<03 


<2 


<03 


<l 


NA 


CflMJ/m 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


NA 


05/3E/m 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


NA 


01M6/IM 


<05 


NA 


NA 


^03 


<2 


<03 


<03 


NA 


12/09™ 


<05 


NA 


NA 


<03 


<2 


<03 


<03 


NA 


\2I09I03 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


NA 


12/09/03 


<05 


NA 


NA 


<03 


<23 


<05 


<03 


NA 


Oft/? 1/03 


<05 


NA 


NA 


<03 


<2 


<05 


<03 


ND 


06/1 L/03 


<05 


NA 


NA 


<03 


<2 


<05 


<03 


ND 


01/20/03 


<05 


NA 


NA 


0S4 C 


<2 


<05 


<05 


ND 


12/11/02 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


ND 


09/05flP 


<05 


NA 


NA 


<03 


<2 


<05 


<03 


ND 


OH/30/01 


<05 


NA 


NA 


^03 


25 


<03 


<03 


ND 


0T/I9/0I 


<05 


NA 


NA 


23 C 


2 7 


<03 


<03 


ND 


05/2^/01 


<05 


XA 


NA 


<03 


<2.0 


<03 


<03 


ND 


04/05/01 


<05 


XA 


NA 


^03 


22 


<03 


35 


ND 


Oft/02flC 


<05 


XA 


NA 


2 1 


<2 


13 


[A 


ND 


O&27/0O 


<05 


XA 


NA 


<03 


<2 


<03 


OS 


ND 


05/09/00 


<05 


XA 


NA 


3 


13 C 


93 


<05 


ND 


04/06/00 


<05 


XA 


NA 


63 C 


<2 


48 C 


<03 


ND 


02/09/00 


<05 


XA 


NA 


^9 C 


2 


49 


<03 


ND 


01/04/00 


<05 


XA 


NA 


47 


NA 


<03 


Jl C 


ND 


12/03/^^ 


<05 


XA 


NA 


]| C 


NA 


64 


[J 


ND 


ll/IS/=i^ 


<05 


XA 


NA 


37 


NA 1 


3 8 


3S 


ND 


ftinspnz 


06/0 L/iy^ 


<05 


XA 


NA 


■;03 


<2 


<03 


< 1 


NA 


i?/i7/ca 


<05 


XA 


NA 


■;03 


<2 


<03 


13 C 


NA 


OH/13/Oi 


<05 


XA 


NA 


<03 


<2 


<03 


<03 


NA 


05/28 /Oi 


<05 


XA 


NA 


^03 


2C 


<03 


<03 


NA 


01/16/Oi 


<05 


XA 


NA 


<03 


<2 


<03 


<03 


NA 


l?/Cfl/l)3 


<05 


XA 


NA 


■;03 


<2 


<03 


03K 


VA 
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TabEcC-a 
VOC RmllE In CroundHBlrr 

Cdhiih ii^^rj/P \ Smdj Aira 
Pr^ivJilLii it Sai Fnuci'iiD. C jLi I OFBJ J 



Sam plE N JTii r 


S^nplcDalE ' 


BcTiKcnc 


ChLoro- 
brnATir 


ChlorD- 


Elhjl- 


HTBE 


TDlurnE 


TalaL 


All 
Olhrr 




AdliJUkliI 
McllicxI ' 


1;^ SOIO- 
£WSU?lf 


s^vau2^l/ 

SWS02L/ 
':W5260 


EWaiJIU; 
SWft02ll 
SWS2f^l 


SWH02II 
S^S,2ti:t 


£W!III20/ 
SWHIGl/ 


SW&02IV 
SW5n21f 

swsi2f-;i 


SWSOIOI 
SWS02I; 


sw!iij:o/ 

SWft02l/ 

'iWS260 






■ lii/l.: 


IPD/L) 


inp/Li 


lli^VI.I 


lliiiVLl 


Ift/i-l 


IP^'I-I 


lupn-j 


Scrcrnln^l.tvtl';' 


1 


TO 


80 


a 


IJ 


ISO 


130 




6 LOS PIG 


mi2lH)3 


<05 


NA 


NA 


<U3 


IS 


<05 


<05 


ND 


06/1 L™ 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


ND 


0020103 


<05 


NA 


NA 


1 7 C 


<2 


<05 


051 


ND 


i2l\[liS 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


ND 


CS/CfiflC 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


ND 


iffl/3croi 


<05 


NA 


NA 


] 4 C 


<2.0 


<05 


0.6 


ND 


07/ 19/01 


<05 


NA 


NA 


^03 


3 


<05 


<05 


ND 


05125 10\ 


<05 


WA 


NA 


<03 


4 


<05 


<05 


ND 


04/0^/01 


<05 


NA 


NA 


<03 


<2.0 


<05 


<05 


ND 


IH/IO/m 


<05 


NA 


NA 


^03 


<2 


<05 


<05 


ND 


06/27/HI 


<05 


NA 


NA 


<03 


<I 


<05 


<05 


ND 


05/09/00 


<05 


NA 


NA 


13 


<2 


V.tfl C 


<05 


ND 


04/06/00 


<05 


NA 


NA 


<03 


<2 


<05 


<05 


ND 


02/09/00 


<05 


NA 


NA 


2 1 


<2.0 


<05 


<05 


ND 


12/OJffl^ 


<05 


NA 


NA 


82 C 


NA 


<05 


<05 


ND 



NqI& 

Tkc idr n[ iEirL analyi ical mci LiodC'k) air far JidlykTik pcrfoim^l hcgiuniag nlk\: Srrinid Qiair r 2110 1 
TLieaualvli^dl m? I liod' ufl durinf pirvioi'k q uarl cih jil' uJL'nIilicJ nlk\: il'S]>:i:I i- c q u adcrly rcporls. 

~ SlFCCHIIg LrvrJs wen: oLiLllDCd CKmTablr La of Ike Dii^lSUe hiyesa^ulsuii Reput' CiMraai jju^ f/Pt^iI Eit.liui£e SlaJi, Area Freudio of 
San F'aiivur. Catiforma 1Tlcad*cllfi PdIIo, ?CCUc) 

CoBcr ni n ii>i]^ ID BOLD lud icaJ c au L'l^ccddn^? i>F applHaltLr srrceiiuf IrvrI'v. 
'CL" ivu Cfi;^ d eii^riv d q luLli > ^onl niL d u pi icjc iianpk f/iki 'u:iL la I ke cool rul laturBajj. 
DUP pceli? inJjcjc'a bliid duplicjc nainpL? 
MTBE - inci liyl Id tiij buiyLrlkrr 
NA - EuH analyud 
ND- noHJcicclftJ 
MSD- ^1jrj> ivpike d u plindt 

MSD lid k::! cMo I lie lahomioiy iy!i icli 'suiplH wcielo beiKd fDrlhr MSDqna^n^ rcnIiDl saoiplr analyses 
Tke^icair 1114 malm spike i?'uks 
VOC - iDliIiLe nrgdiic e[tDip<^u dJ 
|iffL - mieiu^i!!"!^ per lier 

UJ- Dala ■ alid Ji Lui qnalifir r, "Tke anulyle ivaa nd dnrQedabovelbe rcpDilRJ Him [lie q iuidIiU iiii IldiV Ho'/eveMlie 
repiined qu^aiiULUi limH is approi^ina e aid may or nay iiX ic preset! Ilieajilijl Limn of qnaiii il:iJ ion neeessaiy lo 
a[euncL> and [ireciseL> iiiea.'u re i lie analylc id i lie '^iin pie ' 
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Tablr C-9 

PAH Rrailb In GroundnBCrr 

C Dmmb^ rj/PX Slndj Arra 

Pi&kidio of Sin FFancj^co-CHlifDmlE 



Sampk Name 


Samplr 
Datr 


Acrnaph- 


Anlhrarrnr 


Britza|a|- 
A nthracFDC 


UEDZii|a|- 
Pjrrw 


FIiwibdIKt nr 


BcnzDlpshJ)- 
Prrjlrop 


Brn^D|k|- 
FIsaranlhriK 


ChrjKK 


[>lbcnz<a,h|- 
AnlbrarEiiE 


Fl»r- 
anlhcnr 


iBdrno 
Pyrroe 


Phrn- 
anlhrcBC 


Pjrcnc 


AllOlbcr 
PAHs 




^iiaLylicaL 
Hclhod' 


SW5270/ 
SWS3I0 


SWe270/ 
SWB3I0 


SWS270/ 
SWS3I0 


3WS270/ 
SW5ilO 


3WS270/ 
SW5?I0 


SWS270/ 

swe3io 


SW5270/ 
3WH3L0 


SWe270/ 
SWB3L0 


SW8270/ 
SWS3I0 


5WS270/ 
3WS3IO 


3WS2TO/ 
SW5ilO 


3WS2TO/ 
SW5ilO 


SW5270/ 
SWH3I0 


SW5270/ 
SWe3L0 






IMP^M 


IMPA.) 


*PF/i-} 


1|i|?'L| 


l\'P.'<-) 


<\>!^) 


iMfyJ-^ 


iMfVU 


IMPA.) 


IMF/L) 


<|ie'L| 


fMB'Lj 


(M^l 


Cmp^) 


> 
CIcaDup Levels" 


- 


770 


1.1 


O.I 


OJ. 


15(1 


2 


20 




300 


~ 


230 


13* 


— 


6111 GGU 2 
DUPn50.'iO2C 


05105102 


<5 


<0.2 


<0.l 


<:02 


<01 


<0.2 


<0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


n5/n5/02 


<5 


-;0.2 


<0.l 


<0 2 


<0 2 


<0 2 


C0.2 


t 0.2 


C0.5 


C0.2 


CO 2 


t 1 


to 2 


ND 


ftll.iGtr'il 


IIK■'|^'|^2 


■: fi 


<i: : 


<ll 1 


■:.<! 2 


<o : 


<02 


to 2 


<l^2 


^((.■i 


t 2 


t 2 


■:. 1 


to 2 


NU 


6 1 IIGGO L 


0&rU5/02 


■;5 


<U.2 


<0.l 


■;o 2 


■:o 2 


<0 2 


C0.2 


t 0.2 


tO.5 


tO.2 


CO 2 


t 1 


CO 2 


ND 


61 JGG02 


II 5/0 2/02 


■;5 


<0.2 


<0.l 


<0 2 


<o : 


■:0.2 


t 0.2 


<0.2 


<0.5 


C02 


■;0 2 


< 1 


t 0.2 


ND 


6I3GG0J 


{ia/02jB2 


<5 


<0.2 


<0.l 


<02 


<0 2 


---0 : 


t 0.2 


t 0.2 


<0.5 


<0.2 


C02 


t 1 


to 2 


ND 


6I3GG07 


n7/3fifl}2 


■: 5 


<" : 


<0.l 


<0 2 


<o : 


<o : 


t 0.2 


tO.2 


<0.5 


CO 2 


CO 2 


t 1 


t 0.2 


ND 


6i3Ca[[ 


ijir:iAi.i 


<0.2 


<i 2 


<0.2 


■:0 2 


■:o 2 


<o : 


CO.: 


t 0.2 


tO.2 


^i>2 


■:0 2 


t 2 


CO : 


ND 


6I3GGL2 


0l/2i;03 


-;o.2 


<0.2 


<0.2 


<0 2 


<01 


<0.2 


t 0.2 


tO.2 


<0.2 


C02 


02 


04 


25 


ND 


6ITGG0L 


Q3/0lfO2 


<5 


<0.2 


<0.l 


<0 2 


<0 2 


to 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


CO 2 


t 1 


to 2 


ND 


6I7GG0J 


0B/Om2 


<5 


<0.2 


<0.l 


<0 2 


<o ? 


<0.2 


t 0.2 


<0.2 


<0.5 


C02 


CO 2 


< 1 


t 0.2 


ND 


6I9GG0L 

6L9GG04|MSD| 

DUP012?OJB 


07/31/02 


<5 


<0.2 


<0.l 


<:02 


<02 


<0 2 


t 0.2 


<0.2 


<0.5 


<0.2 


CO 2 


< 1 


to 2 


ND 


01/23/03 


<0.2 


<0.2 


<0.2 


<:02 


<01 


<0.2 


t 0.2 


<0.2 


<0.2 


CO 2 


CO 2 


to 2 


t 0.2 


ND 


01/23/03 


-;o.2 


<0.2 


<0.2 


<0 2 


<0 2 


to 2 


t 0.2 


t 0.2 


<0.2 


<0.2 


C02 


CO 2 


to 2 


ND 


625GG0.1 
DUPI)72W2C 


07/29/02 


<5 


<0.2 


<0.l 


<.02 


<0 2 


<0.2 


t 0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


07/:9/02 


<5 


<0.2 


<0.l 


<02 


<0 2 


<0 2 


t 0.2 


<0.2 


<0.5 


<0.2 


CO 2 


t 1 


to 2 


ND 


6:6GG0L 


07r2'J;ii2 


■; 5 


<ii : 


<0.l 


■:.<! 2 


<o : 


<02 


to 2 


til 2 


^'(.■i 


t 2 


t 2 


■:. 1 


to 2 


ND 


62SGG02 


07/30/02 


<5 


-;o.2 


<0.l 


<0 2 


<0 2 


<0 2 


t 0.2 


t 0.2 


tO.5 


tU.2 


■^lO 2 


t 1 


to 2 


ND 


62SGG04 


07/30/02 


<5 


-;o.2 


<0.l 


<0 2 


<0 2 


<0.2 


t 0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


62SGG09 
DUPn5l)202B 


05/n?/02 


<5 


-;o.2 


<0.l 


<02 


<0 2 


<0 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


C02 


t 1 


to 2 


ND 


05/02/02 


<5 


<0.2 


<0.l 


<:02 


<0 2 


<0.2 


t 0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


6:SGGL0 
DUPIJ75I102C 


07/30/02 


<5 


-;o.2 


<0.l 


<0 2 


<0 2 


to 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


C02 


t 1 


to 2 


ND 


07/30/02 


<5 


-;o.2 


<0.l 


<02 


<0 2 


<0.2 


t 0.2 


<0.2 


<0.5 


C02 


CO 2 


< 1 


t 0.2 


ND 


7615GG01 


05rti|/02 


< 5 


<0.2 


<0.l 


<0 2 


<0 2 


CO 2 


t 0.2 


t 0.2 


tO.5 


<0.2 


CO 2 


t 1 


CO 2 


ND 


T61 5GGII2 


05/06/02 


< 5 


<o.: 


<0 1 


■;o 2 


r- ,i 2 


C0.2 


C0.2 


<0.2 


^05 


CO 2 


CO 2 


t 1 


r- I, 2 


ND 


SI5GG0I 


05/136/02 


<5 


<0.2 


<0.l 


<0 2 


■;o 2 


CO 2 


t 0.2 


t 0.2 


tO.5 


<0.2 


CO 2 


t 1 


to 2 


ND 


6niJAGGOI 


05/07/02 


<5 


<0.2 


t.I 


02 


<0 2 


C0.2 


<0.2 


0.2 


<0.5 


0.3 


CO 2 


< 1 


04 


ND 


6lJIUrrGii2 


05rlll/02 


■: ^ 


■: 1 2 


<0.l 


■:0 2 


■:o 2 


CO : 


CO : 


to 2 


t05 


^0 2 


■:0 2 


t 1 


CO : 


ND 


6IJ0AGGOJ 


05/01/02 


<5 \ii 


< ? Ui 


< 0.1 UI 


<0.2 UJ 


<0.2 UJ 


CO 2 UJ 


CO 2 UJ 


t 2 UI 


t 0.5 UJ 


t 0.2 UJ 


tO.2 UJ 


t 1 UI 


■::0 2 UJ 


ND 


600AGGM 


05rti|/02 


<5 


<0.2 


<0.l 


<02 


<0 2 


CO 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


CO 2 


1 1 


CO 2 


ND 


600AGGO5 


05/0 L/02 


<5 


<0.2 


<0.l 


<0 2 


<0 2 


C0.2 


t 0.2 


<0.2 


<0.5 


C02 


CO 2 


< 1 


t 0.2 


ND 


600AGGO6 


05/01/02 


<5 


-;o.2 


<0.l 


<.0 2 


<02 


CO : 


t 0.2 


t 0.2 


<0.5 


<0.2 


CO 2 


1 1 


to 2 


ND 


6OOPDSGG0I 
DUP080I02A 


03/0 IjV2 


<5 


-;o.2 


<0.l 


<02 


<02 1 


CO : 


t 0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


05/111/02 


< 5 


<0.2 


<0.l 


<0 2 


■:o 2 


CO 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


t 2 


1 1 


CO 2 


ND 


600CGG0L 


07/31/02 


<5 


<0.2 


<0.l 


<0 2 


<o : 


C0.2 


t 0.2 


tO.2 


tO.5 


CO 2 


CO 2 


1 1 


t 0.2 


ND 


600CGG02 


07/31/02 


<5 


<0.2 


<0.l 


<0 2 


<0 2 


CO 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


CO 2 


1 1 


to 2 


ND 


(iOOCGGOJ 


07/29/02 


■: 5 


<0.2 


<ll 1 


<0 2 


r ll 2 


CO : 


■- !■ 2 


tO.2 


^115 


CO 2 


' " 2 


< 1 


to 2 


ND 


6UUCGG04 


07/:9/02 


■: 5 


<0.2 


^ll.l 


<0 2 


'- ■! : 


CO : 


' " - 


t 0.2 


■^<' .i 


<0.2 


'-■12 


1 1 


CO : 


ND 


6OOSDGG0] 


05/06/02 


<5 


-;o.2 


<0.l 


<.0 2 


<0 2 


C0.2 


t 0.2 


<0.2 


<0.5 


CO 2 


CO 2 


< 1 


t 0.2 


ND 


600SDGG02 


05/01/02 


<:5 


-;o.2 


<0.l 


<0 2 


<0 2 


CO 2 


t 0.2 


t 0.2 


<0.5 


<0.2 


CO 2 


1 1 


to 2 


ND 


6OOSDGG0? 


05/06/02 


<5 


<0.2 


<0.l 


<0 2 


<0 2 


C0.2 


t 0.2 


C0.2 


<0.5 


CO 2 


CO 2 


1 1 


t 0.2 


ND 


I>i:i'-n'i;i'i4 


05rll6/02 


■; fi 


<i. : 


<0.l 


■:.<! 2 


■:0 2 


CO : 


CO : 


to 2 


tO.5 


^112 


■:0 2 


1 1 


CO : 


N[i 


6UUSDGGII5 


05/0T/O2 1 


■:l5 


, <0.2 


1 <0.l 


■:.0 2 


<0 2 


C0.2 1 


t 0.2 1 


tO.2 


1 tO.5 


1 CO 2 


■^lO 2 


<; 1 


tO.2 , 


ND 
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Tablr C-9 

PAH Rrailb In GroundnBlrr 

C Dmmb^ rj/PX Slndj Arra 

Pi&kidio of Sin Francisco. CHlifomlE 



Sampk Name 


Samplr 
Dab: 


Acrnaph- 


Anlhrarrnr 


Britza|a|- 
A nthracFDC 


Pjrroe 


FIiwibdIKt nr 


BcnzD<e,hJ>- 
Prrjlrop 


Drn^D|k|- 
FtoimtliEBr 


ChrjKK 


[>lbcnz<a,h|- 
AnlbrarEiiE 


Fluor- 
anlhcnr 


iBdrno 
Pyrroe 


Phrn- 
aalhrcBC 




AllOlbcr 
PAHs 




^iialylicaL 
Hclhod' 


SW5270/ 
SWS3I0 


SWe270/ 
SWB3I0 


SWS270/ 
SW33IO 


3WS270/ 
3W5ilO 


3WS2TO/ 
SW53IO 


3 W 3270/ 

swe3io 


3 W 5270/ 
3WH3L0 


SWe270/ 
SWB3L0 


SW8270/ 
SWS310 


5WS270/ 
3W3JIO 


3W82TO/ 
3 W 5310 


3W32TO/ 
SW53IO 


3 W 5270/ 
SWH3I0 


3 W 5270/ 
SWeJLO 






IMP'M 


IMPA.) 


iVF/f-} 


1|i|?'L| 


l\'>!A) 


ill 5^1 


iMfyu: 


iMP^n 


IMPA.) 


IMF/L) 


<|ie'L| 


fMB'Lj 


IM^J 


(MP^i 


> 
Ckanup Luclv" 


- 


770 


t.l 


O.I 


OJ. 


15(1 


2 


zo 




300 


~ 


230 


13* 


— 


6IIIIRRGG02 


IJ&rll5AI2 . 


<5 \ii 


<0 ? Ul 


< 0.1 Ul 


-; 0.2 UJ 


<0.2 UJ 


tO.2 UJ 


to 2 U3 


to 2 UJ 


t 05 Ul 


t 0.2 UJ 


t 0.2 UJ 


t ] Ul 


to 2 UJ 


ND 


6IIIIRRGG04 


II 5^1 7/02 ' 


< 5 


<D.2 


<D.I 


■:o 2 


<0 2 


t 0.2 


t 0.2 


tO.2 


tO.5 


to 2 


to 2 


t 1 


t 0.2 


ND 


ftllllRRGtr'i', 


0]i2\"l? 


<02 


<i: : 


-; i: I 


■:.<! 2 


■:0 2 


to 2 


t : 


to 2 


^112 


^1 2 


■:.<! 2 


t 2 


to 2 


NU 


6II0RRGG07 


0] 112/03 


<0.2 


<0.2 


<U.2 


<0 2 


<0 2 


t 0.2 


<0.2 


tO.2 


tU.2 


to 2 


to 2 


to 2 


<0.2 


ND 


LTTDGG02 
DUP072902D 


07/29/02 


■;5 


<0.2 


<0.l 


<0 2 


■:.<! 2 


to 2 


t 0.2 


t 0.2 


tO.5 


tO.2 


to 2 


t ] 


to 2 


ND 


07/29/02 


<5 


-;o.2 


<0.l 


<02 


to 2 


t 0.2 


t 0.2 


tO.2 


tO.5 


t02 


to 2 


t 1 


t 0.2 


ND 


LTTDGGfi4 


07/39/02 


■: 5 


<02 


<0.l 


■:o 2 


to 2 


to 2 


t 0.2 


t 02 


tO.5 


tO.2 


to 2 


t ] 


to 2 


ND 


LTTDGGO^ 


07ilt»r2 


■: 5 


<i: 2 


<0.l 


■:0 2 


<0 2 


t 0.2 


<0.2 


tii2 


tO.5 


■:.<! 2 


t 2 


■:. 1 


<0.2 


ND 


600GWIOI 


l2flJ?/03 


-;0.95 


<0.4S 


<0.l 


<0 L 


<0 19 


to 19 


t 0.1 


t 0.1 


tO.I9 


1 till!! 


to [i 


to 48 


to 19 


ND 


05/13/03 


-;0.95 


<0.43 


<0.l 


<.0 L 


to 19 


to 19 


t 0.1 


t 0.1 


tO.I9 


to.3a 


to 13 


to 48 


to 19 


ND 


06/09/03 


-;0.94 


<0.47 


<0.09 


<0 09 


to 19 


t 0.19 


<0.09 


t0.09 


tO.I9 


to 3E 


to 13 


t 47 


t 0.19 


ND 


03/11/03 


-;0.96 


-;0.43 


<0.l 


<.0 L 


to J9 


to 19 


t 0.1 


<0.l 


tO.I9 


to.3e 


to 13 


to 48 


to 19 


ND 


12/04/02 


< L 


-;0.5 


<0.l 


<.0 I 


to 2 


t 0.2 


<0.l 


tO.I 


tO.2 


t04 


to 14 


t 05 


t 0.2 


ND 


09/10/02 


<5.0 


<0.2 


<0.l 


<0 2 


to 2 


to 2 


t 0.2 


t 0.2 


tO.5 


tO.2 


t02 


t ] 


to 2 


ND 


60UGWIO2 


04/06/05 


-;0.97 


<0.49 


<0.l 


<.0 I 


to 19 


to 19 


t 0.1 


<0.l 


tO.I9 


tO.39 


to L4 


to 49 


to 19 


ND 


03/09/04 


-;0.93 


-;0.49 


<0.l 


<.o r 


to 2 


to 2 


t 0.1 


<0.l 


tO.2 


tO.39 


to L4 


to 49 


to 2 


ND 


12/02/03 


-;0.95 


-;0.43 


<0.l 


<.0 1 


to 19 


to 19 


t 0.1 


to.] 


tO.I9 


to.3e 


t L3 


t 48 


to 19 


ND 


03/ [3/03 


<0.95 


-;0.43 


<0.l 


<0 [ 


to 19 


t 0.19 


t 0.1 


tO.I 


tO.I9 


to 38 


to L 3 


t 43 


t 0.19 


ND 


06^19/03 


<0.95 


<0.43 


<0.l 


<0 L 


to 19 


to 19 


t 0.1 


t 0.1 


tO.I9 


tO.38 


to [i 


to 48 


to 19 


ND 


03/H/O3 


<0.96 


<0.43 


<0.l 


1 0.1 1 


to 19 


t 0.19 


<0.l 


tO.I 


<0.I9 


t03E 


to [i 


t 43 


t 0.19 


ND 


12/04/02 


-;0.97 


-;0.49 


<0.l 


tOl 


to 19 


to 19 


tO.I 


t 0.1 


tO.I9 


tO.39 


to L4 


to 49 


to 19 


ND 


09/10/02 


<5.0 


<0.2 


<0.l 


<0 2 


to 2 


t 0.2 


t 0.2 


tO.2 


tO.5 


to 2 


to 2 


t 1 


t 0.2 


ND 


6UUGWI03 

DUPOei3033A 

600GWIO3 


04/LL/05 


7.7 


<0.49 


<0.l 


<0 L 


to 2 


to 2 


t 0.1 


t 0.1 


tO.2 


tO.39 


to 14 


to 49 


to 2 


ND 


03/09/04 


7.3 


-;0.43 


<0.l 


<.0 1 


to 19 


to 19 


t 0.1 


t 0.1 


tO.I9 


to.3e 


to [i 


to 48 


to 19 


ND 


12/07/03 


7.3 


-;0.43 


<0.l 


<0 L 


to L9 


to 19 


t 0.1 


t 0.1 


<0.I9 


to.3e 


to 13 


to 48 


to 19 


ND 


05/13/03 


9 


<0.47 


<0.09 


<0 09 


to 19 


to 19 


t 0.09 


t 0.09 


tO.I9 


tO.38 


to [i 


to 47 


to 19 


ND 


05/13/03 


7.4 


<0.45 


<0.l 


<0 L 


t ]9 


t 0.19 


<0.l 


tO.I 


tO.I9 


to 38 


to [i 


t 43 


t 0.19 


ND 


06/09/03 


3.9 


-;0.43 


<0.l 


<0 [ 


to [9 


to 19 


t 0.1 


t 0.1 


<0.I9 


to.3e 


to 13 


to 48 


to 19 


ND 


03/LL/O3 


5.6 


<0.43 


<0.l 


IS 


to 19 


t 0.19 


t 0.1 


tO.I 


tO.I9 


to .IJI 


to 13 


t 43 


t 0.19 


ND 


1 2^14/02 


6.4 


<0.47 


<o.oy 


Cl.34 


to 19 


to 19 


t 0.09 


t 0.09 


tO.19 


til IK 


to 13 


to 47 


to 19 


ND 


09/10/02 


-;5.o 


-;o.2 


<0.l 


<0 2 


to 2 


t 0.2 


t 0.2 


tO.2 


tO.5 


t02 


to 2 


t ] 


t 0.2 


ND 


60I)GWH>4 
DUPI 202033 A 

DUP03I 1032 A 

600GWLCI4CL 

DUP09I002EA 


04/LL/05 


-;0.93 


<0.49 


<0.l 


<0 L 


to 2 


to 2 


t 0.1 


t 0.1 


tO.2 


tO.39 


to 14 


to 49 


to 2 


ND 


03/09/04 


-;0.95 


-;0.43 


<0.l 


<.0 L 


to 19 


to 19 


t 0.1 


t 0.1 


tO.I9 


to.3e 


to 13 


to 48 


to 19 


ND 


l2rti?/03 


-;0.94 


-;0.47 


<0.09 


<0 09 


to [9 


to 19 


t 0.09 


t 0.09 


tO.I9 


to.3e 


to 13 


to 47 


to 19 


ND 


12/02/03 


-;0.94 


-;0.47 


<0.09 


<0 09 


to 19 


to 19 


t 0.09 


t 0.09 


tO.I9 


to.3e 


to li 


to 47 


to 19 


ND 


05/13/03 


-;0.95 


-;0.43 


<0.l 


<.0 1 


to 19 


to 19 


t 0.1 


<0.1 


<0.I9 


<o.3e 


to Ji 


to 48 


to 19 


ND 


06/05/03 


-;0.94 


<0.47 


<0.09 


<0 09 


to 19 


t 0.19 


<0.09 


t0.09 


tO.I9 


t03E 


to [i 


t 47 


t 0.19 


ND 


03/11/03 


-;0.97 


<0.49 


<0.l 


<0 [ 


to 19 


to 19 


t 0.1 


0.14 


tO.I9 


tO.39 


to L4 


to 49 


to 19 


ND 


03/LL/O3 


<0.96 


-;0.43 


<0.l 


<0 L 


to 19 


t 0.19 


t 0.1 


tO.I 


tO.I9 


to 38 


to L .1 


t 43 


<0.19 


ND 


03/LL/O3 


<0.5 


<0.05 


<0.05 


<005 


to 1 


t 0.1 


t 0.05 


t0.05 


tO.2 


to [ 


t005 


t 05 


t 0.05 


ND 


12/04/02 


<:0 94 UJ 


to 47 Ul 


< 0.09 Ul 


-; 0.09 UJ 


tO.I9 UJ 


tO.I9 UJ 


to 09 UJ 


to 09 UJ 


to 19 Ul 


< 0.33 UJ 


< 0.1 3 UJ 


tO.47 UJ 


to L9 UJ 


ND 


09/ f 0/02 


-;5.o 


-;o.2 


<0.l 


<02 


to 2 


t 0.2 


t 0.2 


tO.2 


tO.5 


t02 


to 2 


t ] 


t 0.2 


ND 


09/1 0/02 


-;5.o 


-;o.2 


<0.l 


<0 2 


to 2 


to 2 


t 0.2 


t 0.2 


tO.5 


<0.2 


t02 


t ] 


to 2 


ND 
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Tablr C-9 

PAH Rrailb In GroundnBlrr 

C Dmmb^ rj/PX Slndj Arra 

Pi&kidio of Sin Francisco. CHlifomlE 



Sampk Name 


Samplr 
Dab: 


Acrnaph- 


Anlhrarrnr 


Britza|a|- 
A nthracFDC 


UEDZii|a|- 
Pjrrw 


Bcnfojbl- 
FIiwibdIKt nr 


BcnzD<e,hJ>- 
Pf rjlroe 


Drn^D|k|- 
Flsa ran IhriK 


ChrjKK 


[>lbcnz<a,h|- 
AnlbrarEiiE 


Fluor- 
anlbcnr 


iBdrno 
Pyrroe 


Pbrn- 
anlbrcBC 




AllOlbcr 
PAHs 




^iiaLylicaL 
Hclhod' 


SW5270/ 
SWS3I0 


SWe270/ 
SWB310 


SWS270/ 
SWS310 


3WS270/ 
SWSilO 


3WS270/ 
SW5ilO 


SWS270/ 

swe3io 


SW5270/ 
3W83L0 


SWe270/ 
SWB3L0 


SW8270/ 
SWS3I0 


5WS270/ 
3WSJI0 


3WS2TO/ 
SW5ilO 


3WS2TO/ 
SW53IO 


SW5270/ 
SWH3I0 


SW5270/ 
SWe3L0 






iMfVLJ 


IMPA.) 


iVF/f-} 


1|i|?'L| 


l\'>!A) 


ill 5^1 


iMfVl-^ 


iMP^n 


IMPA.) 


IMF/L) 


<|ie'L| 


fMB'Lj 


IM^J 


Cmp^) 


1 
Ckanup Luclv" 


- 


770 


t.l 


O.I 


OJ. 


15(1 


2 


20 


1 


300 


~ 


230 


23* 


— 


600GWIO5 
DUP060503JA 


0J/22;O5 


-;0.97 


<0.49 


<0.l 


<.0 I 


<0 19 


<0 19 


<0.1 


<0.] 


<0.I9 


<0.39 


<0 L4 


<0 49 


to 19 


ND 


oiiionn 


-; 1.1 


-;0.56 


<O.II 


<0 II 


<0 22 


<0 22 


<0.11 


<0.11 


<0.22 


<0.44 


<0 L6 


<0 56 


to 22 


ND 


12/02/03 


-;0.95 


-;0.43 


<0.l 


<0 L 


<0 19 


<0 19 


<0.1 


-;o.i 


<0.I9 


<o.3e 


<0 13 


<0 4B 


to 19 


XD 


05/[3;O3 


-;0.96 


-;o.4S 


<0.l 


<.0 I 


<0 19 


<0.I9 


-;o.i 


<0.l 


<0.I9 


<0 3B 


<0 13 


<0 4S 


-;0.19 


ND 


06flJ5/03 


<0.94 


-;0.47 


<0.09 


<0 09 


<0 19 


<0 19 


<0.09 


-;o.09 


<0.I9 


<o.3e 


<0 13 


<0 47 


to 19 


ND 


06/0 5;03 


-;0.94 


<0.47 


<0.09 


<:0 09 


<0 19 


<0.19 


<0.09 


<0.09 


<0.I9 


<0 3B 


<0 il 


to 47 


<0.19 


ND 


03/1 2/03 


-;0.97 


-;0.49 


<0.l 


<.0 L 


<0 19 


<0 19 


<0.1 


<0.1 


<0.I9 


<0.39 


<0 L4 


<0 49 


to 19 


XD 


12104102 


-;0.94 


<0.47 


<0.09 


<0 09 


<0 19 


<0.19 


<0.09 


<0.09 


<0.I9 


<03B 


<0 il 


to 47 


<0.19 


ND 


09/11/02 


<5 


-;o.2 


<0.l 


<02 


<0 2 


<0 2 


■<0.2 


<0.2 


<0.5 


<0.2 


<0 2 


< 1 


to 2 


ND 


600GWIO6 


03/29/05 


<0.93 


<0.49 


<0.l 


<.0 I 


<0 2 


<02 


<0.1 


-;o.] 


<0.2 


<0.39 


<0 14 


<0 49 


to 2 


ND 


03/IO/O4 


-;0.96 


-;0.43 


<0.l 


<0 1 


<0 19 


<0 19 


<0.1 


-;o.] 


<0.I9 


<o.3e 


<0 \1 


<0 4B 


to 19 


ND 


12/02/03 


-;0.95 


-;0.43 


<0.l 


<.o r 


<0 19 


<0 19 


<0.1 


<0.l 


<0.I9 


<o.3e 


<0 13 


<0 4a 


to 19 


ND 


03/L3/O3 


-;0.95 


-;o.4S 


<0.l 


<.0 J 


<0 19 


<0.I9 


<0.l 


<0.l 


<0.I9 


<03a 


<0 L3 


<0 4S 


-;0.19 


ND 


06^15/03 


-;0.94 


-;0.47 


<0.09 


<0 09 


<0 19 


<0 19 


<0.09 


-;o.09 


<0.I9 


<o.3e 


<0 13 


<0 47 


to 19 


ND 


03/12/03 


-;0.97 


<0.49 


<0.l 


<0 1 


<0 19 


<0.I9 


-;o.i 


<0.l 


<0.I9 


<0 39 


<0 L4 


to 49 


-;o.]9 


ND 


12/04/02 


-;0.94 


-;0.47 


<0.09 


<0 09 


<0 19 


<0 19 


<n.09 


-;o.09 


<0.I9 


<o.3e 


<0 L3 


to 47 


to 19 


ND 


O'J/L L/II2 


■: 5 


<0.2 


<0.l 


<0 2 


1 1 "■ 


<0.2 


. 1 2 


<0.2 


<0.5 


<0 2 


■;0 2 


< 1 


<IJ 2 


ND 


6nOGWI07 


04/ L L/05 


<U.9& 


<0.49 


<0.l 


<0 L 


■:^J 2 


<0 2 


■:.l/.\ 


-;o.i 


<0.2 


<0.39 


■;0 L4 


to 49 


to 2 


ND 


03/L0/O4 


-;0.97 


<0.49 


<0.l 


<0 L 


<0 19 


<0 19 


<0A 


-;o.i 


<0.I9 


<0.39 


■;0 L4 


to 49 


to 19 


ND 


05/13/03 


< 1 


<0.5 


<0.l 


<0 I 


<02 


<0 2 


<0A 


<{|.i 


<0.2 


05 J 


<0 L4 


to 5 


to 2 


ND 


06/06/03 


-;0.94 


<0.47 


<0.09 


<0 09 


<0 19 


<0.19 


<0.09 


0.1 


<0.I9 


07 ] 


<L0 L3 


t 47 


-;0.19 


ND 


03/11/03 


-;0.95 


0.19 1 


t.24 


LIE 


0J4 


04 


15 


0.62 


0.4 


0.49 


21 


051 


53 


ND 


1 2/04/02 


NA 


NA 


WA 


NA 


NA 


NA 


NA 


NA 


WA 


WA 


NA 


NA 


NA 


NA 


09/EL/02 


NA 


NA 


WA 


NA 


NA 


NA 


NA 


NA 


WA 


WA 


NA 


NA 


NA 


NA 


600GWIOe 
DUP0J2I052B 

DUP1209022C 
6!)0GWL0SCL 


06/01/05 


-;0.96 


-;0.43 


<0.l 


<0 L 


<0 19 


<0 19 


<0.1 


-;o.i 


<0.I9 


<0.39 


<0 L3 


t0 4B 


to 19 


ND 


03/21/05 


-;0.97 


-;0.49 


<0.l 


<0 I 


<0 19 


<0 19 


<0.1 


<a.i 


<0.I9 


< Ih 11 


<0 L4 


to 49 


to 19 


ND 


03/21/05 


<0.97 


<0.49 


<0.l 


<.0 I 


<0 19 


<0 19 


<0.1 


<0.1 


<0.I9 


< II I'l 


<0 L4 


to 49 


to 19 


ND 


12/E7/04 


-;0.97 


-;0.49 


<0.l 


<0 L 


<0 19 


<0 19 


<0.1 


<0.1 


<0.I9 


<0.39 


<0 14 


to 49 


to 19 


ND 


03/ 10/04 


-;0.93 


-;0.49 


<0.l 


<0 L 


<0 2 


<0 2 


<0.1 


<0.1 


<0.2 


<n.v> 


<0 14 


to 49 


to 2 


ND 


05/26fl>4 


-;0.94 


<0.47 


<o.oy 


<0 09 


<0 19 


<0 19 


<0.09 


-;o.09 


<0.I9 


< II IK 


<0 13 


to 47 


to 19 


ND 


03/f0/O4 


<0.95 


-;0.43 


<0.l 


<0 I 


<0 19 


<0 19 


<0.1 


-;o.] 


<0.I9 


<o.3e 


<0 13 


t0 4B 


to 19 


ND 


1 2/03/03 


<0.95 


-;0.43 


<0.l 


<0 1 


<0 19 


<0 19 


<0.1 


-;o.] 


<0.I9 


<o.3e 


<o n 


t0 4B 


to 19 


ND 


03/13/03 


-;0.95 


-;0.43 


<0.l 


<.0 1 


<0 19 


<0.I9 


<0.l 


<0.l 


<0.I9 


<:03B 


<:o 13 


t 43 


<0.]9 


ND 


06^15/03 


-;0.94 


-;0.47 


<0.09 


<:0 09 


<0 19 


<0 19 


<0.09 


-;o.09 


<0.I9 


<o.3e 


<0 L3 


to 47 


to 19 


ND 


03/12/03 


-;0.96 


<0.43 


<0.l 


<.0 J 


<0 19 


<0.19 


<0.1 


<0.l 


<0.I9 


<:03B 


<0 13 


t 43 


-;0.19 


ND 


12/09/02 


-;0.94 


-;0.47 


<0.09 


<0 09 


<0 L9 


<0 19 


<0.09 


<0.09 


<0.I9 


<o.3e 


<0 il 


to 47 


to 19 


ND 


12/09/02 


-;0.94 


<0.47 


<0.09 


<0 09 


<0 19 


<0.19 


-;o.09 


<0.09 


<0.I9 


<03B 


<0 13 


t 47 


<0.19 


ND 


12/09/02 


-;o.5 


-;o.05 


<0.05 


<005 


<o r 


<0 1 


<0.05 


-;o.05 


<0.2 


<0.l 


<005 


t005 


t 05 


ND 


09/ L 0/02 


-;5.o 


-;o.2 


<0.l 


<02 


<0 2 


<0.2 


-;o.2 


<0.2 


<0.5 


<0 2 


<0 2 


< 1 


-;0.2 


ND 


600GWIO9 


04/01/05 


-;0.96 


<0.43 


<0.l 


<0 L 


<0 19 


<0 19 


<0.1 


<a.i 


<0.I9 


<o.3e 


<0 il 


t0 4B 


to 19 


ND 


03/09/04 


< J 


-;o.5 


<0.l 


<.0 [ 


<0 2 


<0 2 


<0.1 


<0.l 


<0.2 


<0.4 


<0 L4 


to 5 


to 2 


ND 


12flJ3'03 


<0.9A 


-;0.47 


<0.09 


<0 09 


<0 19 


<0 19 


<0.09 


<0.09 


<0.I9 


<o.3e 


<0 L3 


to 47 


to 19 


ND 
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Tablr C-9 

PAH Rrailb In GroundnBlrr 

C Dmmb^ rj/PX Slndj Arra 

Pi&kidio of Sin Francisco. CHlifomlE 



Sampk Name 


Samplr 
Dab: 


Acrnaph- 


Anlhrarrnr 


Britza|a|- 
A nthracFDC 


UEDZii|a|- 
Pjrrw 


Bcnfojbl- 
FIiwibdIKt nr 


BcnzD<e,hJ>- 
Pf rjlroe 


Drn^D|k|- 
FIbi ranlhrBC 


ChrjKK 


[>lbcnz<a,h|- 
AnlbrarEiiE 


Fluor- 
anlbcnr 


iBdrno 
P.YCcnc 


Pbrn- 
anlbrcBC 




AllOlbcr 
PAHs 




^iiaLylicaL 
Hclhod' 


SW5270/ 
SWS3I0 


SWe270/ 
SWB310 


SWS270; 
SWS3]0 


3WS270/ 
SWSillJ 


3WS270/ 
SW5?10 


SWS270/ 

swe3io 


SW5270/ 
SW83L0 


SWe270/ 
SWB3L0 


SW8270/ 
SWS3I0 


5WS270; 
3WSJI0 


3ws:to/ 

SW5ilU 


3WS2TO/ 
SW53IO 


SW5270/ 
SWH3I0 


SW5270/ 
SWeJLO 






iMfVLl 


IMF/L) 


<MP/L) 


1|i|?'L| 


l\'>!A) 


ill 5^1 


l|J?/T-^ 


iMfVU 


IMPA.) 


IMF/L) 


<|ie'L| 


fMB'Lj 


IM^I 


(MP^i 


1 
Ckanup Luclv" 


- 


770 


t.l 


O.I 


OJ. 


ISD 


2 


zo 




300 


~ 


230 


13* 


— 




osmmi 


<0.95 


<0.43 


<0.l 


<.0 I 


<0 19 


<0 19 


<0.1 


-;Q.i 


<0.I9 


<o.3e 


<0 li 


<0 4B 


<0 19 


KD 


06/0 5;03 


<0.95 


<0.43 


<0.l 


<.0 I 


<0 19 


<0.I9 


<0.l 


<0.l 


<0.I9 


<0 3B 


<0 [i 


<0 4S 


<0.19 


ND 


ftnnGwi09 


Oil] 1/03 


<0.96 


<0.43 


<0.l 


II 


<0 19 


<0 19 


<0.l 


<0.1 


<0.I9 


<o.3e 


<0 [i 


<.OAS 1 


<0 19 


ND 


12/04/02 


<0.9A 


<0.47 


<0.09 


1^ 


<0 19 


<0.19 


-;o.09 


<0.09 


<0.I9 


<0 3E 


<0 li 


<0 47 


-;0.]9 


ND 


119/10/02 


<5.0 


<0.2 


<0.l 


<02 


<0 2 


<o : 


<0.1 


<0.2 


<0.5 


<0.2 


<0 2 


<l 


<o : 


^D 



Tbf idcniificid inil^rlcah mcEhodfa) ucfar analyses pcrformcil beginning m Ihe Sccoiul Quarlrr 7001. The anilyliciJ inellKids used during [i rcvlous qu ailBis ire identified in ihc lespeclivc quaneriy icparla. 

Cleanup Loels found in Table 4 
BOLD >ilue^ I ud Lc H Ic couceulnl lo u ckceed ing cleanup levels 

"CL" surCLk denotes b qualily coulco I duplicate 'ample ivas&enl Id ihc eanlral liboiiloij 
DUP prefii indicalcv i blind dup I bc ale simple. 
N.\ - nol analyzed 
ND -DDldeleelrd 

F^Hs- Polycyclic aromatic biydrocarbonB 
|ig/L - microgriins per lilcr 

Ul - Dila validation qualifier, "The inil^lc ivas noldeleclcd above [he jcparled a im p tc quinlilBlLon limil. HoAever, Ihc reporledquanlilalion Irmil t\ appio i im h le ind ma; oc may ml 
iepce?ienl Ihe a^luBJ liinilDrquanlilalion necessary Id accurately and precisely measure Ihe analyle in Ihe sample " 
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IdIiIk C-I4> 

MeUiIi hnulLt 111 IrrDBodlTJlET 

ConnLknii} /r\ SIbiIj Ar«i 

PiCIIlIu] 111 SjD E DDLrHU. C jLlluiDd 



^nplr \iiiiM 


^mplE 


1 

\|jnLn jn 


Anrolr 


ChiIiiiIbdi 


Cutlam 


CbroDiljn 


Cipp«c 


IrHhQ 


l.fMl 


^1 JfJDtllBDI 


MuDgjBnL 


Nickfl 


1'iiL:iMiuni 


ShIiuiii 


Zluz 


ThhOiI 

DniHhL'Hi 

SalUi 




Anal,lL(jl 
McIKlkI' 


SAQDLO/ 
SWftOM 


SVfH>l4X 
^lV6DZi) 


SWQDLO/ 
SWftOM 




SWftOlQ' 
S'i^lXh?D 


SWdDJO 


^W6DI0< 
SWMM 


^■A'QDZO 


&VfH]11h> 
SAWZD 




SIV60I0/ 


SVfr>lhlD> 
^W6DZ0 


SW6DI0/ 
SWftflM 


^A'QDLDI 
SWftOJQ 


ELbO 1 








(UlWl-l 


tv^-y 




ImbVL) 


(U*]-! 




K'hH-i 






IMB'L) 






Jm«L> 


llEB^Ll 


CbDBBp Livrli ' 


- 


10 


s 


-- 


SC 


J.I 


- 


B.I 


- 


-- 


ftl 


- 


- 


il 


- 


DVPh'ICi-illlC 


QBiUVl 


NA 


<5 


<i 


NA 


< 10 


<ja 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<JO 


NA 


IBIDMI2 


NA 


<5 


<5 


NA 


< 10 


<2a 


NA 


< 15 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


fiDlGGIhl 


catnuni 


HA 


<5 


<5 


NA 


< LO 


<fa 


NA 


< 15 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


fhMIGGIhl 


("■Hl.SH 


HA 


^A 


<3 


NA 


< LO 


<2a 


NA 


< 15 


NA 


NA 


<SD 


XA 


NA 


<s> 


NA 


fhllGGO? 


("■IILflU 


HA 


XA 


<3 


NA 


lb 


<s\ 


NA 


< 15 


NA 


NA 


<SD 


X^ 


NA 


<ny 


NA 


fhllGGIh; 


OH'ljyH 


N\ 


XA 


<5 


NA 


30 


<s\ 


N\ 


< 15 


NA 


NA 


<SD 1 


XA 


NA 


<ny 


NA 


tlJCGUT 


i)3'M.4H 


NA 


XA 


<5 


NA 


1 LO 


<s\ 


N\ 


< 15 


NA 


NA 


<SD 


XA 


NA 


<s> 


NA 


tH3Qai\ 


117 IV] 


HA 


XA 


HA 


NA 


< LO 


XA 


NA 


< 1 


NA 


NA 


< ID 


XA 1 


HA 


<fiy 


\\ 


tijoaii 


DlJ?[4] 


NA 


XA 


HA 


NA 


< LO 


XA 


NA 


< } 


NA 


NA 


< ID 


XA 


HA 


<nt 


\A 


blDOGOJ 


□7J10V1 


HA 


XA 


HA 


NA 


NA 


XA 


NA 


< IS 


NA 


NA 


NA 


XA 


NA 


HA 


NA 


6170001 


IBQIVl 


HA 


XA 


HA 


NA 


NA 


XA 


NA 


< IS 


NA 


NA 


NA 


XA 


NA 


HA 


NA 


6170003 


DBIDIV2 


HA 


XA 


HA 


NA 


NA 


XA 


N\ 


< IS 


NA 


NA 


NA 


XA 


NA 


N\ 


\ I 


ni9G<^i 


D7IJIV2 


HA 


XA 


<i 


NA 


1 LO 


<s\ 


NA 


< IS 


NA 


NA 


<SD 


XA 


NA 


<ny 


\A 


(il^KJCJimMSI)] 

Dupumnn 


DlJ?]4] 


HA 


XA 


HA 


NA 


< 10 


< ID UJ 


NA 


<1 


NA 


NA 


< ID 


XA 


NA 


^ 20 UJ 


NA 


(III73V] 


HA 


XA 


HA 


NA 


< LO 


< ID UJ 


NA 


< } 


NA 


NA 


< ID 


XA 


NA 


^ ?D UJ 


NA 


6l9Gi:i1h5 


1)1 '^HH 


HA 


XA 


HA 


NA 


< LO 


XA 


NA 


XA 


NA 


NA 


< ID 


XA 1 HA 1 


HA 


NA 


f-2V2CAy' 


i)3'?JflH 


HA 


XA 


<i 


NA 


< LO 


<M 


NA 


< IS 


NA 


NA 


<SD 


XA ' 


HA 


<S> 


NA 


fyHiCCAy\ 


i)7ljqflZ 


HA 


XA 


<i 


NA 


1 LO 


<S\ 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


'1^1 


\A 


f,2BCQU2 


Cl7IMfll 


HA 


XA 


<5 


NA 


1 LO 


<fa 


N\ 


< IS 


NA 


NA 


^SD 


XA 


NA 


<^ 


MA 


62BQGIH 


D7J30fl3 


HA 


XA 


<i 


NA 


< 10 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


DVPh'ICiBlIB 


ISID2V2 


HA 


XA 


<i 


NA 


< 10 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


DBiBIflU 


HA 


XA 


<i 


NA 


< 10 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


DUPh7J(K12C 


i)7IHHH 


HA 


XA 


<i 


NA 


< ro 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<-ro 


NA 


Cl7IHIfl3 


HA 


XA 


<5 


NA 


< LO 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<nt 


NA 


TO 1.10301 


OHUbni 


HA 


XA 


<5 


NA 


< LO 


<fa 


N\ 


< IS 


NA 


NA 


<SD 


X^ 


NA 


<nt 


NA 


TQllGnai? 


("■I'l.SH 


HA 


XA 


<3 


NA 


1 LO 


<fV 


NA 


< IS 


NA 


NA 


<SD 


X^ 


NA 


<ny 


NA 


SI^CHH 


i)K.'iyi.SH 


HA 


XA 


NA 


NA 


'A\ 


V^ 


N\ 


< IS 


NA 


'A\ 


NA 


XA 


NA 


HA 


NA 


'iiXKHIiDU 


OJ'il.HH 


NA 


XA 


NA 


NA 


'• \ 


\ ■ 


■.' 


< IS 


NA 


\ \ 


NA 


XA 


NA 


HA 


\A 


til>UCOiJ3? 


i)7^iL.4H 


HA 


XA 


HA 


NA 


NA 


XA 


^\ 


< IS 


NA 


^A 


NA 


XA 


NA 


HA 


MA 


lt(HCOH3>3 


Cl7J7qfll 


HA 


XA 


HA 


NA 


NA 


XA 


NA 


< IS 


NA 


NA 


NA 


XA 


NA 


HA 


NA 


WMICOGOI 


D7j7qfli 


HA 


XA 


HA 


NA 


NA 


XA 


NA 


< IS 


NA 


NA 


NA 


XA 


NA 


H\ 


NA 


<i(MhSn(HJll 


isin.^1 


HA 


XA 


<S 


NA 


1 LO 


<S\ 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


'1^1 


\ ^ 


fCMhSEICHlJi? 


(KDIVl 


HA 


XA 


<5 


NA 


<L LO 


<2C 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<^y 


MA 


AOthSIILilJiJ 


(Dfinvz 


HA 


X^ 


<5 


NA 


< ID 


<?0 


NA 


<7S 


NA 


NA 


^SD 


XA 


NA 


<jn 


NA 


4iOlhSD(jHJUI 


catiWin 


HA 


X^ 


<i 


NA 


< 10 


<70 


N\ 


< IS 


NA 


NA 


<SD 


X^ 


NA 


<JO 


NA 



DfccmhtrSIOi 



Piac I nf? 



IdIiIk C-I4> 

MeUiIi hnulLt 111 IrrDBodlTJlET 

ConnLknii} /r\ SIbiIj Ar«i 

PiCIIlIu] 111 SjD E DDLrHU. C jLlluiDd 



^nplr \iiiiM 


SjmplE 


Mjmn jn 


Anrolr 


ChiIiiiJbdi 


Cutlam 


CbroDiljn 


Cipp«c 


LrHha 


l.fMl 


^1 JfJDtllBDI 


MuDgjBnL 


Nickfl 


1'iiL:iMiuni 


ShIiuiii 


Zluz 


ThhOiI 

DniHhL'Hi 

SalUi 




A na]/l \d 1 
MrlliLj' 


SWftOM 


^IV6DZD 


SAQDLD/ 
SWftOM 


IWDDID/ 


SWftOlQ' 


SAWHD/ 
SWdDJD 


^W6DID< 
SWMM 


^■A'QDZD 






SIV6DID/ 


SVfr>lhlD> 
^W6DZD 


SW6DID/ 
SWftflM 


^A'QDLDI 
SWftOJQ 


ELbO J 








(UlWl-l 


t-^'Li 




IMU/LJ 


(U*]-! 




K'hH-i 






fllB'L) 






t-^-y 


llEB^Ll 


ClEDBUp IjElfb ' 


- 


hh 


S 


-- 


SC 


J.I 


-- 


H.I 


- 


-- 


H.Z 


- 


-- 


ii 


-- 


ftoihsnraji^ 


l».'D7.4H 


NA 


^A 


<5 


NA 


1 ID 


<s\ 


NA 


< 15 


NA 


NA 


<SD 


XA 


NA 


<fiy 


NA 


Eii)ihi'i'(H:]ih: 


DUDSfll 


NA 


n 


<i 


NA 


K 


<fa 


N\ 


< 15 


NA 


\ ^ 


<SD 


XA 


NA 


' 2iy 


^ I 


(ilHhl'I'CHlilU 


(OVDini 


hA 


<5 


<5 


NA 


< LD 


<fa 


N\ 


< 15 


NA 


\ ■ 


<SD 


XA 


NA 


' 2iy 


\A 


'il)lhl'l'^H:]1Ki 


Ol-llHH 


NA 


^A 


NA 


NA 


^LD ' 


y 


N\ 


' 1 


NA 


NA 


< ID 


X^ 


NA 


<s> 


NA 


QDORm:c]iR 


01-12AH 


NA 


^A 


NA 


NA 


= LD j 


y 


N\ 


< 1 


NA 


NA 


< ID 


X^ 


NA 


<ny 


NA 


LTTDOIJI? 


i)3'?4.4H 


N\ 


XA 


<5 


NA 


1 LD 1 


<s\ 


N\ 


< 15 


NA 


NA 


<SD 


XA 


NA 


<ny 


NA 


LTTDOJCU 

DUPaTworD 


01 -^HH 


NA 


XA 


<5 


NA 


1 LD 


<s\ 


N\ 


< 15 


NA 


NA 


<SD 


X^ 


NA 


<s> 


NA 


oi-:-\nn 


NA 


XA 


<5 


NA 


< LD 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<nt 


NA 


LTTDCCHi 


|)3'>1.4H 


NA 


XA 


<5 


NA 


< LD 


<M 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


<JO 


NA 


booav>ioi 

DIHWtOIOUA 


DbDLm 


< IDD 


<5 


£ 1 


QDJHD 


< LD 


< L 


IDJHD 


< 1 


«D0O 


lan 


<2a 


\saoa J 


JSDjlDD 


<-ro 


bSo 


DbHin^ 


< IDD 


<5 


< 1 


IQDOUC 


< LD 


< L 


IDJHD 


< } 


UPDO 
4SDDIh 


IJOC 

ijaD 


<20 
<2D 


\sana j 

IJdDlh 


IJDflDO 


<70 


g» 


CUTLflhS 


c IDD 


<5 


< L 


laDjMK] 


t LD 


< L 


HfJDD 


< } 


iiomy 


<ny 


BTQ 


\2liti*H 


NA 


<5 


< L 


NA 


< LD 


< L 


JU 


< 1 


NA 


NA 


<2a 


XA 


NA 


<nt 


tx 


DHIIDW 


NA 


<5 


< I 


NA 


< ID 


< L 


IDJHD 


<1 


NA 


NA 


<2a 


XA 


NA 


<ra 


wo 


oirHAU 


NA 


<5 


< 1 


NA 


< ID 


< L 


NA 


<1 


NA 


NA 


<20 


XA 


NA 


<jn 


B9fl 


oinr^n^ 


NA 


<5 


< 1 


NA 


< LD 


^ L 


NA 


< 1 


NA 


NA 


<20 


XA 


NA 


<» 


B9a 


IIDHH 


NA 


<5 


< I 


NA 


< LD 


^ I 


NA 


<1 


NA 


NA 


<2a 


XA 


NA 


<m 


TW 


OH'UflU 


NA 


<5 


4 1 


NA 


1 LD 


13 


NA 


<1 


NA 


NA 


<2D 


XA 


NA 


<ny 


THfl 


abnnnn 


NA 


<S 


£ 1 


NA 


1 LD 


^ L 


N\ 


<1 


NA 


NA 


<20 


XA 


NA 


<nt 


QHa 


Oili \*n 


NA 


5B 


< 1 


NA 


J.J 


^ L 


NA 


<1 


NA 


NA 


JJ 


XA 
XA 


NA 


<» 


950 


\2flnni 


NA 


1 7 


£ 1 


NA 


bi 


^ L 


N\ 


< 1 


NA 


NA 


] 1 


NA 


<» 


B9fl 


mnani 


NA 


<S0 


<iD 


NA 


< ID 


<2a 


NA 


< IS 


NA 


NA 


^SD 


XA 


NA 


ffl' 


NA 


OOOGft'lDZ 


OMfcnS 


< IDD 


<5 


4 1 


ISDaW 


< LD 


< L 


IVDD 


< } 


toorxh 


IT4> 


<2D 


•anta 


]4DJ]D0 


<m 


BIC 


ni'iMflu 


NA 


<5 


< 1 


NA 


1 LD 


< L 


NA 


< } 


^A 


NA 


<2D 


XA 


NA 


<s> 


QIC 

SflO 


\2/DlHH 


NA 


<S 


< 1 


NA 


1 LD 


< L 


N\ 


< 1 


NA 


NA 


<20 


XA 


NA 


<» 


uaiiini 


NA 


<5 


< 1 


NA 


< LD 


^ L 


NA 


<1 


NA 


NA 


<20 


XA 


NA 


<» 


I^QD 
1JDD 


lAWiV] 


NA 


<5 


£ 1 


NA 


< LD 


^ L 


NA 


< 1 


NA 
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NA 


llidfllCU 


170 


ITD 


],70D 


— 


0.14 


<0 11 


<0.I1 


220 


NA 


liidfllCU 


bio 


Q?D 


I.IED 


- 


0.21 


^0 1 


<001 


221 


NA 


DibiL^a 


170 


ITD 


1401) 


1 


1 J 


<0.21 


<0.21 


IHO 


NA 


OOtli^l 


3S0 


3BD 


IBOO 


OB 


< 1 


< 1 


< 1 


JHO 


NA 


DJ/ZQKU 


1}I0 


IBD 


2,100 


OE 


<01 


<0 21 


<0.21 


160 


NA 


IMLJO? 


370 


3TD 


iiOO 


OE 


< L 


<*ts 


^05 


H20 


NA 


DQICini? 


HA 


NA 


HA 


04 


NA 


NA 


NA 


NA 


NA 


6ICIPC1 


DT-iDLjD^ 


110 


IID 


170 


1 7 


D.ll 


<0.1U 


<otn 


3T 


<D04 


JMLfl4 


NA 


NA 


NA 


MM 


PA 


NA 


XA 


NA 


NA 


iMVjai 


ibo 


IQD 


IHO 


MM 


0.2Q 


<0 01 


<Q01 


B9 


<D04 


Dfcumi 


410 


4?D 


nam 


0B4 


<21 


^ 1 J 


' 1 J 


1,700 


DOB 


Di/ismi 


bio 


Q?D 


220 


MM 


OJJ 


0.11 


<0.01 


49 


NA 


DJ/EtjW 


iio 


4gD 


480 


OQQ 


0J4 


<0.1U 


<0.01 


110 


NA 


lliOflJdJ 


no 


IID 


1,300 


4J 


<01 


<0.21 


<0.21 


440 


NA 


Dbzinia 


>L10 


41D 


TTOQ 


an 


<21 


< 1 J 


< 1 J 


1 IDD 


NA 


DbllL^J 


170 


ITD 


?T00 


0."? 


< 1 


< 1 


< 1 


160 


NA 


DJ/Mfl] 


JtiQ 


4QD 


J, 700 


Ofl 


< L 


'Ai 


^Oi 


vro 


NA 


ii.'i hfi: 
111. .Ii llj 


T\'\ 


;qd 


S,300 


1 


< L 


^Oi 


<0i 


J40 


NA 


■ ^ 


NA 


NA 


1 


XA 


X^A 


x\ 


NA 


NA 
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Table CI 3 

Resulfsnf Dlmilvfdi:;arfandTOC Analyses 

Commlsarj/PX Area 

Presidio fif Sir Frincmcn Cilifomia 



l.Dcallon ID 


Sample 
Dale 


F.lhane 


Elbfne 


Melhane 


TOC 




AllLllkll^ll 

Mclhod' 


RSK 175 


RSK 175 


RSK 175 


SW9060 






ms/L 


mp/L 


mp/L 


mpIL 


600GWL(H 
DUF06(H053A 


06/01/05 


< 0.005 


■::0 005 


10 


5 6 J+ 


06/01/05 


< 0.005 


<0 005 


ID 


9.6 J+ 


03/21/05 


-: 0.005 


<0 005 


ID 


II 


12/16/04 


< 0.005 


<0 005 


15 


NA 


600GW [Q2 


04/06/05 


< 0.005 


<0 005 


4.6 


1^ N 


600GW HM 


04/11/05 


< 0.005 


■::0 005 


0.052 


:-l 


600GW L05 


06/01/05 


-: 0.005 


<0 005 


0.B5 


59 


03/22/05 


-: 0.005 


<0 005 


0.75 


4.6 


I2/I6«4 


< 0.005 


<0 005 


0.49 


NA 


600GW H>6 


06/01^5 


-: 0.005 


<0 005 


OOOS 


2.1 


03/29/05 


-: 0.005 


<0 005 


o.2y 


2.4 


600GW LOB 
DUFn32lfi52B 


06/01/05 


-: 0.005 


<0 005 


< 0.005 


<0^ 


03/21/05 


< 0.005 


<0 005 


< 0.005 


2.2 


03/21/05 


< 0.005 


<0 005 


< 0.005 


2 3 


12/17/04 


< 0.005 


< 005 


< 0.005 


NA 


6U0GW L09 


04/01/05 


< 0.005 


■::0 005 


0.47 


2 L 


61UGWL01 

DUFIZI5041A 
filOCWLOlCL 


06/02/05 


< 0.005 


■::0 005 


y.5 


3 4 J+ 


03/21/05 


< 0.005 


< 0.005 


7.3 


3.E 


12/15/04 


< 0.005 


<0 005 


B.4 


35 


12/15/04 


< 0.005 


<0 005 


9 


34 


12/15/04 


0007 1 


-; 0.00 15 U 


5.9 


3.E 


610GWL02 
DLrP033IO52C 


06/02/05 


< 0.005 


<0 005 


7.9 


4 9 J+ 


03/31/05 


-: 0.005 


<0 005 


3.B 


5 3 


03/31/05 


-: 0.005 


<00015 U 


2.5 


1 3 


12/15/04 


< 0.005 


< 005 


14 


6 2 


610GWLU3 


06/02/05 


-: 0.005 


<0 005 


3.3 


5 J + 


03/22fl5 


-: 0.005 


<0 005 


0.O97 


5.6 


I2/I6«4 


< 0.005 


<0 005 


2.2 


4.9 


6 LOSFU L 


06/01/05 


-: 0.005 


<0 005 


0.23 


5.7 J+ 


I2/I7fl4 


< 0.005 


<0 005 


0.29 


4 


6LOSF02 


n6/01/05 


< 0.005 


<0 005 


0.57 


5 2 J-l- 


12/17/04 


< 0.005 


< 005 


0.67 


4 



] - The rdcnIirEfd inBlylical mclliiMl1s| arc laranily&f^ prrfonnfiH bfginnLng In I he FDurlh Quarlri ?004. 

mg/L- milLlgriins per lilcr 

NA-Nol BiiBly^L'd 

TOC - TDlHlOrgHtiic CHibon 

"CL" 'vufCik denotes b qusLlly eonlniL duplicate ^Hmplc was^enl Id ihr eonlral liboiiloi^ 

Table I I in Ihe main reporl idcniififivcunciil and hiMocical dalaqualificis 

Table 7 in Ihe main rcporl idcnlifies all duplicilc and ^phll dimples and I he well Tiom ivhich ibc^ Aeic collet led 
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Tabk CM 

Results or Arsenic Spfcialiim Analyses aad pH aod ORP Measuiemenis 

ComiuL&ary/P\ Arta 

Prc^idjo of San F nnc'i'^ci . CaiifornLB 



Location ID 


Sample 
Dale 


Inoriianic 

Arsfnic 

lAs) 


Arsfnlle 
I.Asllll 


.Arsenate 
(AsVf' 


PerceDlape 
or As III 


Percenlace 
oFAsV 


ORP 


pH 




AuiLylLca] 
Method' 


163ZM 


1632M 


163ZM 


— 


— 


Field 


1 ieid 






fli^'T-i 


(iie'i-f 


Ilig'Li 


% 


'i- 


mV 




Cleanup Levels 


lU 


— 


— 


— 


— 


~ 


~ 


60UG\Vmi 
DUP060 i053A 

DUPi?2i043A 


U6/Ui/0J 


2.12 


i.72 


0.4 B 


SL 


19 


-115.9 


7.07 


06/01/05 


2.34 


i.74 


0.6 


74 


26 


-115.9 


7.07 


03/21/05 


3.16 


3.66 


< 0.025 U 


>99 


<\ 


-115.2 


66i 


12/22/04 


2.6 


i.S6 


0.739 


72 


2B 


-55.6 


6.54 


12/22/04 


2.46 


2.03 


0.43 


S3 


17 


-55.6 


6 54 


600GWI02 


04/06/0 J 


L.14 


0.162 


0.97S 


14 


Hh 


NM 


6.8 


fiOOGWIfi? 


04/Li/OJ 


3.21 


2 ly 


L.o: 


6fi 


32 


NM 


6.6 


60I)GW 1(14 


04/ Li /(I J 


:.ig 


7yi 


L.jy 


36 


64 


NM 


6.9 


ftODGWmS 


3/22/0 J 


M-\ 


MA 


NA 


NA 


NA 


-S7.S 


6 5^ 


12/22/04 


931 


5yi 


0.34 


63 


37 


52.5 


5 51 


60nGWIfift 


3/29/0 J 


fJA 


NA 

< 0.1)3 U 


NA 


NA 


NA 


-34.7 


6.5B 


^ 2/22/04 


0.441 


0.41 


7 


93 


45.8 


5.78 


bO[<G\V 107 


04/11/05 


NA 


NA 


NA 


NA 


NA 


NM 


6 40 


ftOUGWJUB 


03/21/05 


NA 


NA 


NA 


NA 


NA 


-58.9 


6 70 


12/22/04 


446 


<0.03 BU 


0.446 


6 


94 


46.4 


6.00 


600GWI09 


04/01/05 


WA 


NA 


NA 


NA 


NA 


NM 


6 65 


fiiOGWlOl 
DUP03Zi052A 


06/02/05 


3.34 


2.76 


0.5S 


S3 


17 


-149 


7.05 


03/21/05 


1.51 


i.2l 


0.302 


SO 


20 


-S9.3 


7.0 i 


03/21/05 


L.6S 


i.67 


< 0.025 U 


99 


i 


-S9.3 


7.01 


L 2/21/04 


2.60 


i S6 


0.739 


72 


2B 


-115.3 


7 49 


6iOGWI02 
DIJF033I0J2C 


06/02/05 


6.39 


5 95 


044 B 


93 


7 


-97 


6 92 


03/31/05 


6.52 


4.14 


2.3 S 


63 


37 


-96.2 


6.99 


03/31/05 


6.01 


5.04 


0.973 


99 


i 


-96.2 


6 99 


L 2/21/04 


4.96 


3 S2 


L.14 


77 


23 


-96.3 


7 46 
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Tabk CM 

Results or Arsenic Spfclallim Analyses aad pH aod ORP Measuiemenis 

ComiuL&ary/P\ Arta 

Prc^idjo of San F nnc'i'^ci . CaiifornLB 



Location ID 


Sample 
Dale 


Inoriianlc 

Arsfnic 

lAs) 


Arsfnlle 
(As nil 


.Arsenate 
(AsVf' 


PerctDlape 
or As III 


Percenlace 
oFAsV 


ORP 


pH 




AuiLylLca] 
Method' 


163ZM 


163ZM 


163ZM 


— 


— 


Field 


1 ieid 






iMfl-l 


^li^fl-f 


Ilig'Lf 


^ 


'i 


niV 




6il>GWK)3 


06/0 2/0 J 


9.43 


S.57 


0.B6 


91 


9 


-yo 


6 U 


03/22/05 


4.60 


2.12 


2.4 S 


46 


54 


-70.6 


6.74 


L 2/2 1/04 


10 DO 


K 2^ 


L.75 


3.1 


17 


-US.l 


7 45 


6 LOSFU 1 
(ToiiLl 


06/0 I/O J 


7.6 


6.2 K 


1.32 


S3 


17 


37.2 


7.6 


L 2/2 1/04 


5.72 


5.3B 


0.3 3 S 


94 


6 1 


KM 


7 32 


L 2/2 1/04 


1 L.IO 


10 5 


0.559 


95 


5 


NM 


~ 


6 LOSPO? 
(ToIbLj 


06/01/05 


6.B2 


5.37 


L.45 


79 


21 


-29.2 


7 52 


L 2/2 1/04 


7.47 


7.63 


< 0.007 


>99 


<l 


NM 


7.51 


12/21/04 


10.20 


8.02 


2.16 


79 


21 


NM 


— 



1 - The [dcnlidrd Bnalylicai inclhodlsl arc faranilyic'; prrfnnnciH beginning In ihc Second Q u Brier 200 T 

2 - ThccDnccnIrallnn nf .\4 V *b^ dclcnnlncd by Ibic iBborBloiy by 'lublrii: Hug Ihc .\!- Ill co nc ciil fb Hon fmni the inorganic As 
conccnlrBlion. A^ ill has been dele^ led al grealcr coucenlralion^ ihan inorganic .\s. due la auilylical viiiabihl} .\^ V iii reporlcd 
as non-deled u'hcn KiWX ■>> deleted al i grealerconecnlriliDn Ihiu inorginic ^s. 

i - Groiirulwilcr cleanup levels arc finm TBblc4of Ihe mam lei I. 

|ig/L - m icjDgnm'v pcrlilcr 

mV - miJLivDia 

N.^ - NdI inBlyzcd 

C Ducenlnl lans in BOLD indicBic in enecfdBnec or ■pplicible cleanup levels. 

"C L~ sufTrx dcnale' i qua lily conlrol dupllcale 'vim pic was Ecnim Ihcconliol li bora lory 

AnilylicHl iCvulK repre'veul dis'vi>l>i^d arsenic, unle'i'v indlcaled b' 'lolal' In I tie lefl-tiand calumn Forlolal arsenic resull- 
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APPENDIX D 
Cost Estimates and Assumptions for Corrective Action Allernalives 



APPENDIX D 

Cost Estimates and Assumptions for 

Corrective Action AUernalives 

Commissary/PX Corrective Aclion Plan 

Presidio of San Francisco, Calirornia 



Corrective action cost estimates have been prepared foillie allernalives retained forfiirlher 
evaJLiation. Correclive action cosis for Ihe alternatives and llie Scenario I (i^ssei" impact 
Scenano) are preseiiled in the main text in Tables 9A through 9J. Tables D-] through D-9 
provide collective aclion cost estimates for Ihe Scenario [[ (Greater Impact Scenarioj or revised 
volume interpretation shown in Figures I7B and lEB. All of these estimates have an accuracy 
level of +-50 percent to -30 percent m accordance with U.S. Environmental Protection Agency 
fEP A) guidance [EPA, 19SE). For all alternatives, the costs are presented in present value. The 
level of accuracy for these estimates is appropriate for com pari ngcoirective action alternatives 
and not necessarily accurate predichon of incurred cost. The cost eshmate basis is a conceptual 
design rather than a detailed design. Notes and assumptions used for estimating the costs are on 
each table. These cost estimates include direct costs, indirect costs, and contingency. Direct 
costs include the labor, equipment, and materials required to complete Ihe j'lroject or task. 
Indirect costs include general conditions (i.e., mobilization, site supervision, etc.), overhead and 
profit, and project management. Estimated legal costs, administrative costs, contingencies, and 
mobilization costs are follo^^ing the Presidio Tmst Revised FeasthUtfy Sutdy Misin InslaHalicm 
Siles (EKl, 2003). 

Table 9J presents unit rates nsed in the cost eshmates. Material surface area and volume 
estimates for the Lesser Impact and Greater Imjiact Scenarios, respectively, are presented in 
Tables 9K and 9L and D-1 1 and D-1 2. Where applicable, the cost estimates are divided into 
Phase 1 vers ns Phase 2 costs. Phase 2 costs are dependent upon fulnre land use decisions. For 
cost estimating purposes only, the Phase 2 cleanup of TPH to protect human health recreational 
land use (i.e. Restricted Land Use without Protection of Crissy Field Marsh Water Quality] is 
documented in Tables D-13 through D-1 7. 
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5 W!H e E h jtk:! erizjl lOD ?£iinple< hn^ilL he eoLlecl ed jp[iiiRin!l elv I pri 300 cy (ik ludes bnlkiig UdocoC \5) S!iinple< hi'ilL be 
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s 


23 ODD 






Ficiiid( yckLclct jad cifjipBCBl 


p/k 


L? 


1 


IJ4rtl 


s 


15 ODD 






Cd]I(«i hijI iL^BilmiJlki n hamplct 


m 


Ill 


% 


26 


1 


?dJB 






Fi^lycjcln. J Eihiiiii c }ird FDLJ dKi n> lEFA Mclbihd >l?~1hl 


m 


113 


i 


TOO 


s 


??U>D 






TiIjI I^ehIcliid H ^tl mcuriKi ni Ji CjidIIik. DjckI Fuel jnil 


m 




i 


1U 


i 


15^55 






FLi[]OjllFF\Sni5M -hEFA ^ti\^^ illx-jpclckaiupl 




113 














Fcrl'inii ink p( nilc nl diU i j lhbl>n n ( L<v( 1 111 pkn ID^i L(V(IIV| 


b 


113 


i 


2a 


s 


12bD 






lnpul jojlLiiral niili iwi'd I'niklHh diiihm 


h 


113 


1 


15 


s 


lOys 






Fn pj IE R [n]<Jial>n n Cl>b pkl utn Ptf^] n 


















fbt cSadird 1 1' ilr f Alltri' til' ic J Jar A iieiub te lncul'a^i]) 










1 


- 


1 


J44JIE 


iiif jBccnBf Fni][[l Mau^cidcii 


















Q% nf Ercaval IDB MjBj)^B[rl ind OlucnaliiB ScrvE«a 


^ 


Q^ 










^ 


12.99r 


iii/ilnlii' Etl'imilnl CilFt f ii/ iciurrK Ji7' ii irnlnif fjnf jrrcjlrl 
















SSDThJXKI 


L^jiif irjil ^ilrjfirj h'rii'r it CiiiJt U'ihi'""! /•> lir i /uri r/il afsithlclal ritim/flnl csiTi n^ ^on'racla' a m 


eilrtat aal pro/fll 




5 


40JXKI 


iii/ilali:/ Kil'mifli^ C'ii\s ^ ii ' /f Jjiif irjd tuiii'i'i ^ftili it i i^iJl) 














5 


B5l>J>Ua 


Citsl'i'ivist in lia.iii'^tr'l I'l >fc H" /~-"-ciil ff juhli'\t^ f^limiild losIj \vS itr^t^ 


inJ uJini'iil'ul' IT oiiJlF 








5 


I70JXKI 


'tilaS PrrStiiiiurj li\<\iBa'c'l Cup''uiC^\V~ffieiBir^\-ii 1 ^fjq iiJiic: 














1 


l^!1h,niKI 



I THjL« ma} HL' ium ciicllr bniLiic i F iHiadjiij 

1 FiEld (ElHh:4 li^r iil( i>n r cdji Jl>n ni i^ Jtriirncd lube iv.\r m«Lj in iliiial>nn Fklil (EIlmI jocliidci mih ilu m)^. ci nc rtlc IVkic 

3. S idcuall iL^BfLrniai um Mmplci m jII be tullcclcil Ji j rr^^ficiicj af I uaplc pcrcLcij ?5 llncac Frd. Sjmjiks \-lIIIk Jiul^icd lar 

TFHd,TrHl4i TFi1S,|EEABDI5M>DHiFAH«1tFAE?70| AlliDBptn EOrTI^H trntb/ta >iIIIk p nrpDnii p/B h a ilhin pltkanip 

(iGCUl 

3 Baaim [diiIjibjiidd u mpki \-Lllbc cilkiicJ Jl u liuqiicncL of I laapk p[r615 if mh j iDLnirDiiB o\ hhik uniplc per 

(■■taiaikin 5 j»pks a lU be j>jIj.<J fi^r T PHd TFM Id , TFH (^ T EFA Mcibihd MO 1 5M I j nd PAHnCEPA K27CI SlMl 

5 Wj^Ic cluaclcjiijlkin umpki ^dlhi; CDlktlcJ app:<h'iiDjicl} I p[r51KI «r lihk-iilc^ ItuILib^ licl\rwDl I 51 Sjmpki ^dllK 

jhI].<iI li^r 6 McUb^Cd Cr.Cu.Hi ^'J jnd ZnhlEPA [Hh 101^ |. j ml il* jl cV lailabi: pclEihbnim Iipd mcBriKi nM EPA Hlh I5M >. 

b Aicj'^ and vnkiBd jie prcKiicd ld Tjhlci D-] I and D- 12 



artenbaHIOi 



TDhkD-in 
L^D Accrulbb LcrnliDBi - (■jvulcr liii|i.>tl StEnnrio - \lrrnmltvE 4i 

Hk^iDiJlnl ChIi far EicDvnlian jod OEI-SlL? llii|iHh].Ll roiliiiTiBg D<BkihLilnha ofHuililiDg I\i0 

(JcTDTD LinirjTh Slod } \rE^ 

Pnilnol Sab Fraktara CjliJbiTiD 

7 Aihjmcd [DDtiulc iljh ii 1 l-lncbci ili>;l: faw ecbdii] jnil rcpljccBcnl [tllmilc 

y EUiiDJKd wj4<riL>ljm< RirHhrK lime ilcv jLc mi)^ jiuLidcd W led c<A.i<ily^i\i Daly A'uumloj iiluiBcil icnc ivrillK rram i Ll> ]4> 

E[[L EuiBJKd ^ j4( c I L>ki m< \i tfit-IZ gj\i"i\r 

I WjLc r JLtfiHtj I h.jmplEt m ill ti( LDlk^Kd nl \rmc fci LS L(iU-^]Ieii] iicirLjnl WjlcidiifinM] umplci m jII be aailyzol hw fig, A>, 
Cd.Ci.Cu.Ph.Ni ZafFFA McihihJ Ad LOB | j nd H ? | F P4 7L'4b) pH . C raaulc I FFA 40 ■□ B , QQ 1 74|, Fk:»b fEFA 6251, ■ nd 
lulFidci I EPA ITbl AimL^K^ in: l>md \rm Ik Tiuii % Sanurj Scm ( c DbcIu i)^ F(ibI 

L(i CdUi Ihhc dcm jL[ mi)^ equip men taJ \tph fw\rm v( adDj ( Rn m Ibj Rcnl). 

I I Cnnhcnkin FjiNhc Ifdid ll d I ^i iI In 4o n> h Jt lb 

I?. Cnnycniin Fjili r Tidid el DliDhiElc l\r Lnu ^u I 4 
19 Denial Ei|] Dfunl nIcs ii picicnLcd m Tjhlc ')] 



artenbaHIOi 



iBbkD-II 

^il Area and V^lumr EElinialrElSrEiiBriD II - C mirr I m paf I ^ruarLol 

Cd [Q [Q isarj/P N SIdiI} Am 

Pr? 'iul in of £ ji Fi!iiu i'ii7i> CdlilorDU 



NAME 


DEPTH 


AREA 

irffi'i 


PHASE 


1 

AREA 
(frcl') 


% GRASS 


ASPHALT 


CONCRETE 


ARFA 

CRAES 
(fccl'> 


AREA 

ASPHALT 
llwl'l 


AREA 
CONCRRTi: 

Iff el' f 


THICKNESS 

ASPHALT & 

CONCRETE 

(feci) 


VOLUME 

ASPHALT 

llffl' J 


VOLUME 

CONCRETE 
Ifrel' ) 


VOLUME 

ASPHALT 

(jard' 1 


VOLUME 

CONCRETE 

Ijard' 1 


EXCAVATION 
BOTTOM 

AREA 
Iftel' 1 


BOTTOM 

confirmation 
samples' 


EXCAVATION 
PERIMETER 

LENGTH 

irmi 


perimeter 
confirmation 

samples' 


~-nlTI.I P 1 1 [L-llxnn.^ ■' 


[is.na 


1 


19, 708 


10% 


70^ 


20% 


157L 


11796 


1542 


05 


6i9S 


157] 


255 


73 


19,708 


12 


800 


il 


- cLil JUL IV kj 


JUdlLLUhT ITL 


2 


SSJOft 


10% 


70* 


20% 


1541 


59 786 


17^2 


05 


29393 


8541 


1,107 


316 


35408 


117 


1,671 


67 


TcnrrjlRU 


SIjuLLdi* L 


ii61 


2 


3367 






100% 


- 


- 


1J67 


1.0 


- 


1367 


- 


125 


3,167 


6 


242 


10 


:cHlJj.LRU 


Deep M 


2^542 


1 


6,165 








- 


- 


- 


- 


- 


- 


- 


- 




- 


140 


14 








2 


19,177 




























1,063 


41 


JiildiDf 619 


Deep L 


25 374 


2 


25 ,174 






100% 


- 


- 


25 J 74 


10 


- 


25 374 


- 


940 


25 ,174 


41 


651 


27 


JiildiDf 626 


SlisiLLow M 


2,412 


2 


2412 






100% 


- 


- 


2412 


05 


- 


1.206 


- 


45 


2412 


4. 


197 


3 


JiildiDf 626 


BisiLkjw L 


2,436 


2 


2436 






100% 


- 


- 


2v416 


1.0 


- 


2 436 


- 


90 


2436 
2871 


4 


191 


3 


JiildiDf 626 


Deep M 


2,3T1 


1 


2871 


50% 


40* 


10% 


Iv415 


1 143 


287 


03 


574 


144 


21 


5 


5 


192 


3 


]iildii]° 626 


Deep L 


HTf. 


2 


S"'6 








- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


106 


5 


Eiiiklii^ f.2K ArL'Lifll Dl'l'[i L 


K?? 


2 


M7 






100'- 


- 


- 


IS2? 


10 


- 


527 


- 


IL 


8:" 


2 


104 


5 


Jiildiif 62S Ar?jA2 


SI]!iLLow M 


3,9S9 


2 


3,959 






100% 


- 


- 


155^ 


05 


- 


1579 


- 


73 


3,959 


7 


236 


10 


]iildii°62« Ac?jiY2 


Deep M 


76 J 


2 


761 








- 


- 


- 


- 


- 


- 


- 


- 


761 


2 


100 


4 


'DS PipcLiriL' RL-sidujbv 

Arcjttl 
1 


BiaLkjw M 


737 


1 


7H7 


IO(M 




7I!7 


- 


- 


- 


- 


- 


- 


- 


737 


1 


12'i 


5 


=DS PipcLiDC Rc^du^b 
Area #2 


Skallow M 


449 


1 


449 




100* 




- 


449 


- 


03 


225 


- 


8 


- 


449 


I 


125 


5 


=DS PipcLiriL' Residujt 
Arcj«3/A£Tftl4 Area 


Skallow M 


L5-li 


1 


1545 


80% 


204 




1 J16 


109 


- 


05 


154 


- 


6 


- 


1 1345 


3 


114 


11 


'[[lelii? A Aicdfll 


^kalhwM 


9,070 


2 


9,070 


100% 






9fl70 


- 


- 


- 


- 


- 


- 


- 


9,070 


15 


140 


14 


PipL^liic A ArcdAI 


Deep W 


3 371 


2 


3,171 


lOII-J 






3J"'L 


- 


- 


- 


- 


- 


- 


- 


1,171 


6 


151 


7 


PipL'liic A Arvj«2 


SlmLkiw M 


L,3L'I 


2 


1,119 


loijy 




IJI'^ 


- 


- 


- 


- 


- 


- 


1 


1,119 


1 


52 


3 

4 


'[[lelii? A AicjA2 


S^alhii* L 


474 


2 


474 




IOII'=l 


- 


- 


474 


|ir 


- 


474 


- 


1)1 


474 


L 


37 


TOTALS 


- 


19(1,556 




190,55A 


- 


- 


- 


27,71(1 


75,4(1 B 


60,159 




37,744 


4A,Jia 


L,198 


1.TI5 


164,138 


27L 


7,1(14 


292 




M 41 re Ac i: eifiihic 


Mi»r( AcccmblL 


^[|^^t .Vcci'^lbLL 


Mdcf ArceE^lble 


i'jblalal. fhnar L 
i'jblalal. fhnar 2 






31,715 

125477 




5,419 
2 2,3(1 II 


1 5,701 
59,736 

1 


4.129 
13,453 




7JISL 
29,393 


2,114 
ll,72A 


291 
l,10T 


73 
434 


15,360 
l(i«,JO(i 


43 
174 


1,396 
1,3 L 3 


77 
156 


rOlALS-Horf AfCfraLbLc 






L 57,2(12 




27,7311 


75,493 1 


17,68 i 




37,7J4 


13,841 


1,398 


SLJ 


I3l,6l>(i 


217 


5,714 


213 




L esi AcciiM h 1 L 


1 ITS Ac i: e^hlr 


Lfia Ace e»4l>k 


LeE^ Accrsi^lhilL 


rOT ALS. Lrts AccfaLbLc 






3M54 




» 


(1 


32,47(1 




» 


12,478 





1,2(13 


32,47(1 


54 


1,390 


59 



L - Lciflv Acc&sibk' 

M - M^l[c Accl-wjI*: 

Ccoirsd RL" = CL'nLiiilPL'niL\lL:ilL"nil Arm include', pjd [■■a.', ill £il c 15 BUe613,TPH= Sounc. PiptliiL' A Aii:j2.jnd t-"DS Pip:Li nc Ami 



CitccniJtfr2(B5 



lofl 



Tabic D-12 

Suil Vuli [Qc EEllnaln bj Drplh iScribirlo II - 47 rruln' Impai: I S^roaciDj 

CDiiinlE^c^/F\ Slid J Am 

Pr.*^ m of Sill Kiiinc Clio. C^lI ilomi J 



NAME 


DEPTH 


Phj'V 1 VE, 

2 


THICkNF.SS 
<f«l| 


AREA in'r 


VOLUME fcjj 


SUb [X) TAI. 

VOLUME BY 

PHASE 


VOLUME bj 

DEPl H iey t 


Bd lid 111° ri2S Area*? 


SkiLli^ M 


■n 


1 


3359 


J40 


PhaHl 

2.i99 


I3,B5I 


Pi|h:Lin<: A Aicjftl 


Skillet W 


-I 


1 


9010 


IADS 


"cUtaLPU 


Skillet M 


1 


1 


[I.Hh 


2,190 


2 


1 


g5J0& 


9490 


Plpclin? A Ai«fi2 


SkiLlDis M 


2 


1 


1319 


147 


PhBETl 

ILJ&I 


BiildiiE 626 


ShaWoi* M 


2 


1 


2JI2 


263 


PD5 Piprllac PniduiiX Aim HI 


SkatlDiv M 


1 


1 


737 


37 


FDS Pin'^lincPL'MdujLl'vAicjK 


BLiLk^ M 


1 


1 


449 


50 


:ij4 Arcj 


SkiLlD's M 


1 


3 


1545 


L72 


Pipeline A Aim #2 


Shi^h'^ L 


2 


1 


474. 


53 


Pli'j'4 7 

6^7 


(i97 


rcUtaLRU 


Shiilhi'^ L 


2 


1 


3J6T 


374 


BDildiii>626 


Shiilhi'^ L 


2 


1 


2 436 


271 


BmldiDf b7S Arraf? 


DecfM 


2 


7 


761 


E97 


PhuHl 


9.UI 


^ipeLinc A Aicaftl 


DrepM 


2 


10 


1371 


l;Z43 


Biiildiiigb26 


DccpH 


2 


10 


237[ 


laa 


Phj'4 7 

7,4KI 


"cUtaLRU 


[VcpM 


1 


7 


6365 


If&O 


2 


7 


19,177 


A977 


IiildliE6l? 


DecpL 


2 


10 


25374 


9J93 


Plti'4 7 
9,9 J 1 


9JJI 


tiilduetifS Arm'l 


DecpL 


2 


10 


32 T 


306 


tiildlie 626 


D«pL 


2 


7 


376 


227 


rOTAL 




1^(1, &» 


33,611 




J3,r»ll 




TnldL Volume (M)Pfciiw L 
TnldL VuLu nu: ( M ) Pfciisr 2 


4J4? 

IM33 


22,992 


7ajL Volume SIijLLo'* lH 
Tadl VoFnmc D«p(L) 


697 
9,9 J 1 


10,629 


TciUlSli!ilh>w|M) PkK L 
TdBl Skalbw |M| P^2 


1.49? 

IIJSl 


13,351 










TiHal[>«pCM|P^ E 

Tiliil ETl'p 1 M ) Pfcjo: 2 




9.1 J 1 



L - L<%s Accdiiilc 

CrHni RU = Ceil al Rrmcdb E tJ □■ Ana Bthiiki pdiIiibdFSIc ^5 BUgti\S.TPttS Souruc Flprjji 



\ Ana? jhTFDS Plpciliir 'iej 



D(^ciEli(r&K15 



loFI 



Tabk D-13 
PhiK 1 SDBiDBrj dI EKdiDBKd C'oElslDrCDirrcIhE Aclhin \ lie ma li< rs li» C ItBDnp ITH for H uidbd H fdUi KrcmUoiiBl Land Ur 

Camml^ij/PX Slndj Arm 

PrL"i[Ji(i [if Sin [■'rant i5L'L», C nl I £Limi ii 



Allcrrejlht 


CDpllal Cd9' 


Annual 0&^] CcsL' 


OaM Fcrkid ijHirsh 


Tabil Coa' iyP\" t 


\LfHablc RLb 


l.csAcfCBhkRLis 


AcfcribLr 


Ar^cBlbLr 


Acccnibk ' 

ALcrslhk 


b 1.1 LCB 

\i;fc-Hblc 

AccrsiLhlE 


AcfCBlbLr 


A«:cz[blE 


L J r4n AlI ion ' 




*,-- 


-- 


SI 


Z| CnptiLDf Lviik Lnai Use CoaLniEi^ 




ui},au 




s7a)o 


30" 


VIJI^IHHh 






]J JD Silu £oiJ RcmolaKiD 

* 0<yf [■ Frlci^ l'ii>ikji:l IbjciIiii] 

* Bail CB 1^ J ml B lu [ui^in)^ 

* (rulum nmiHulc InjriliDa 
















\A 

\A 
NA 

NA 


If EthhviI iiH anil OIT-5iliz DispisJ 




5112,000 




so 

£0 
SO 


1 






:(J3Zb1HHh 






4) EuzavaiDa nul OEPSir Deptei] 
* WlhBudUln^btD ib place 
' UilmU Buililm^^rm 












NA 


'Iraa i L-hsmrPrfEcrml Ailfnullvc For AiloIMl kl ':- fbu'^I <\llrTiii3ll^i4r: 


t43L0il'i 



□clilbil cauBJlci li'rLupul J III] DiiiLDil Oi&M iml^ Jic piciciicil ibTjIiIh D- 14 d ml D- I J joil Aicbi ami Vobimm iic ilclnjLnl laTjbliiE D-lQ jml D-17 mfrai>rl} 
' TiiDlCcd B calniibicl Liiin)! t U pciucBl lalcicn Die ^r G5h ER suiifamrc I EF \. ZIXIIIli I jnd KclIcibI ^ ukliKi ( EPA , UHXId I 

NI'V = Nm FicMm Vjlur 

AllrmaLmc inLLiiki )f ntuBl'iiBrE bdbIo na£ •/ic\l riuHbarncB fEun iBtLnkd brmkilk [Jo AeIdb allcnuilivr Ibrl^iE l| 

Allcrmilii[ Ln.ljLki bnd lcc cdoI mil l"w it* |<aB IFIbsc 21 li cc^LrKi ^ijil ilplurtiDntc du li> PAHi ami jBinli buikiiIciI nii FIL Milcrlil. 
rtiLni maak ihr ] Lm ibc hibla icUoibI im. uml ml ml piHubk uk uE gnnindii^LiJ ci 
' CIcDmipkilTPII lih Ilea ry?<il Lji ml Uk wlbU pidciilBiD nl Ciuf Fub Manb t-ilEr c^ llf 
' ^ l-inJ biu [uiinfl colli 



Dccrnbi:c7l]l)5 



Ic^l 



TDlibD-14 

rh^<2] rH - \<[<iiitli' iHhtuliuni- \NrrajliT«Ii 

KiliBLalcil ChhiQ lr>r CnpihiBi* Siiil irilb IjL'Ci 

(.cniniikKLrjI'h Sladj \wra 
Tiz'uly ihf Sjb ] nhBLO L'jIili'rnD 



LnpLUil Cam- rk\atl | 


T Jill D«c dp lia n 


EiliDiiiIrd Coia 1 


UbiI 


IQbubIUj 1 


L'dKCcK 1 


rio 


hUhUl 1 




TdIjI 


GcDcrjL Si[ PicpjniLon 


















\1itiilL.< [ODlnLLHhrc^LijprDcnl jnil Mippljci Nh lUc 


t 


1 


s 


2a4K](i 


1 


7DD00 






EiEci jhJ BJ III J in pc rimdcr LciJi porj ij Icntc 


Jl 


IDIHh 


s 


1(19 


1 


1090 






PcBi^yc 5' li fh iiucs laJ it<c lirnpbHjkj 


<■ 


10 


5 


>IB 


^ 


-IHIh 






F:c-[<[jvjiiihii rHhiL-[<Lj\ jiKhD jad 


lEK. 


61 


1 


LMQ 


1 


9AVI 






LDDliiBJiKhii viinpk iur-<r 


















Dcci nl Am mil Lo n jcd Ihhc pciM^BiK L j»:l ciguipnidil 


t 


1 


^ 


ISID 


5 


ixo 






Foil Kk PcnHhnncI PpikiIlic Ei|iiipm[il l]^!*!-! 


t 


1 


^ 


mao 


5 


2000 


$ 


jA^m 


:dbIjii[I Cjp 


















MlJilIj'c ^••iUhci'di c\fiifinini jhJ hippliEt lu sir 


b 


1 


i 


HWD 


^ 


SHN 






RcpajDUpf lailc Pcimcjhk Ciicrl \sphjll \iejI 


















Ai^kik Scjijiif 


V 


1) 


■i 


1.3S 


i 


- 






E<[jvji( Impjcicd SimI 1 L? Lmhck) ibjI] cipilpmcii 


*r 


t.1 


■i 


B.7S 


i 


Sllh 






CnLlccL iimL pmUlc tJinplEt I'l r iIbjhhij L 


[J 


1 


■i 


IQ 


■i 


M 






D BfiHtj 1 C biacic niji ii>b 


















ii. mdjl^ fEFA McLbodAOlOB^ 


tM 


2 


S 


lao 


^ 


200 






Toll] Fitirjtljhli FclmkuB H ydnKiibau 


















(EPA I'Dl.lf.n 


<■ 


7 


& 


las 


s 


210 






DiifinM il DihD- bj 'inBmjt idjL j4 C\iss ]] biililr 


nin 


*> 


1 


35 


1 


14U 






CumpacL mmL iLil>)^ail[ , ibjI] equip mcil 


if 


IAA« 


1 


D.3S 


1 


4IJ 






Eiinnk jnil jvLall ^hiLilh[L>; cbv IjBcrlCiCLI \scc Nhkc J| 


iF 


■ AAA 


1 


D.7S 


1 


1 JM> 






[■pnB And FIjcc ClEjaTipiull | L? ldi.}i;i> 


*f 


62 


■i 


ro 


1 


IK^I 






RcUiic F^rllnf CudH 


fl 


lis 
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In Ihe Subsurface to Indoor Air at Building 610 
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Building 610 was evaluated for potential vapor intrusion of volatile organic compounds (VOCs) 
from the subsuiface to indoor ^iib^sed on available soil and ground w^ler dala for Ihe Building 

610 ^lea. The evalualion w^s performed in accoid^nce with Guidance joy the Evisiuafion and 
Mil\gtilian of Snbsmjtict: Va/ioi Intriis'son lo fndoar Air, Irilenni Fwitii, Department of Toxic 
Substances Control (DTSC), Califoniia Environmental Protection Agency dated 7 FebinaiT 
2005. Building 610 is located in an area which housed a number of Army molor pool structures, 
was previously used as a commissaiy, and is cunently used for retail operations. 

The vapor intrusion evaluation included review of available soil and giound water data for 
concenlrahons of VOCs. Residual chemical data were evalualed from soil and groundwater 
samples collected within the footiirini of the building and within a 100-foot radius around 
Building 610. Tlie 2005 DTSC Guidance requires considerah on of subsurface contamination 
within a 100- fool radius of Ihe building being evalualed. Both ihe soil and giound wa ter dala 
were used as lines of evidence m ihe evaluation of polential vapor intrusion for Building 610. 
No soil gas dala were available for Building 610 or Ihe surrounding area. Because Building 610 
is currenlly used for retail operations, the vapor inliusion evaluation was perfonned based on a 
commercial/industrial land use scenario. Aresidenhal land use scenario has also been included 
in the evaluation to assess unreshTcted land use which would also be prolechve of a recrealionai 
use seen alio. 

E.1 SOIL DATA 

Figure E-l presents the soil sample locations included in the evaluation. Table E-1 summarizes 

the soil dala for VOCs. Many of ihe VOCs were repoiled as not detecled. Because bolh soil and 
groundwaler dala were included in Ihe evaluation, soil samples included in the evaluahon were 
limited to Ihose samples collecled above the depth of groundwaler encountered in Ihe bnjrings. 
Residual chemicals in deeper soil samples were evalualed by assessing Ihe groundwaler data. 

The DTSC Guidance indicales Ihat a preliminary screening of soil data should only be used 
when soil samples are collected using EPA Melhod 5035 A, Closed S-^sI em Purge and Trap 
Exiraclion for Volalile Organic Compounds. Although Ihe soil VOC dala was not develoi">ed 
from samples collected by EPA Method 5035 A, Ihe available soil dala was used as one of the 

lines of evidence for Ihe vapor mlrusion evaluahon. 

The 2005 DTSC Guidance indicates ihal use of soil dala without ihe availability of soil gas data 
requires the eslimalion of soil gis concentralions from soil to assess potenhal vapor intrusion. 
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The partitioning calculation procedure presented in Appendix E of the 2005 DTSC Guidance 
was used loeslim^te soil gas concentrations from ihe Building 610 ^nd suiTOLindmg area soil 
daXR. Of Ihe VOCs included in Ihe sample analyses, only acetone, naplithalene and 

trichloroerhene were reported as detecled in soil above the laboralory deleclion limils. The 
maximum detected concenlrations of acelone, naphthalene and trichloroethene in soil were used 

in Ihe soil gas pailitioning calculations. 

The predicted soil gas concentrations were less than the soif gas California Human Health 
Screening Levels {CHHSLs) found in Uic ofCntiJomiii Human Hccillh Scic^niiig Levels 
(CHHSLs} fn Evahmliou of Con lamina I ^J Properties (Cal EPA, 20O5j based on 
commercial/industrial and residential land uses with a building over engineered fill The 
predicted soil gas concentrations were also less than the 2005 San Francisco Bay Regional Water 
Quality' Control Board (RWQCB) soil gas Environmental Screening Levels (ESLs) for 
protection of indoor air under comiiiercial/industrial and residenhal land use scenarios pi"esenled 
in Sci exiling for Envfronmenlal Concerns at Sites Willi Conltimintiled Soil and Gi-oitndwaler 
(Inferim Final) (RWQCB, 2005). Table E-2 presents Ihe soil-based soil gas eshmalecalculalion 
parameters and the corresponding CHHSL and ESLciiteria. 

E,2 GROUNDWATER DATA 

Figure E-1 presenis Ihe groundwater sample locations included in the evaluation. Table E-3 
summarizes the groundwater data for VOCs. Many of the VOCs were reported as not detected. 
The 2005 DTSC Guidance indicates that use of g]"ound water data without the availability of soil 
gas data requires the estimation of soil gas concentrahons from gi'oiind water to assess potenhal 
vapor intrusion. The partitioning calculah on procedui"e pi"esented in Step 5 of the Vapor 
Assessment section of the 2005 DTSC Guidance was used to estimate soil gas concentrations 
from the Building 610 and surrounding area gioiind water data. Of the VOCs included in the 
sample analyses, only benzene, ethylbenzene, methyl-tert butyl ether, toluene, and total xylenes 
were reported as detected above the laboratory detection limits. The maximum detected 
concentrations of these compounds were used in the soil gas paititioning calculah ons. 

The predicted soil gas concentrahons wei"e less than the soil gas CHHSLs (Cal EPA, 2005) based 
on commeicialAndustnal land use with a building over engineered fill. The predicted soil gas 
concentrahons were also less than the 2(X>5 RWQCB soil gas ESLs for protection of indoor air 
under a commercial/industrial land use scenaiio. Under the residential land use scenario, all 
predicted soil gas concentrations were less than the CHHSLs and ESLs, except for benzene. 
Using the maximum groundwater concentration for benzene of 0.53 micrograms per liter (|ig/L), 
a soil gas concentration of 122 microgi"ams per cubic meter (|jg/m') was predicted, which 
exceeded the CHHSL and ESL of 85 jig/ni . However, benzene was only detected in one of 67 
groundwater samj'iles collected in the area. The only detected result was measured in 
December 2003 from well 6IOGW102 which is 80 feet downgradieni of the building. Benzene 
was not detected in this well duiing the six subsequent sampling events in 2004, nor any samples 
collected pnor to December 2(XB. Based on these results, there is no significant potential for 
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vapor intrusion from benzene in groundwater in the vicinity of Building 610 under a residential 
or commercial/] iidiistn a I land use :>cenano. Table E-4 presents Ihe groundwatei-based soil gas 
esli male calculation parameters and Ihe conespondlngCHHSL and ESL crileria. 

EL3 CONCLUSIONS 

An evakiahon of polenlial vapor intrusion from residual chemicals in Ihe subsurface under 
and around Building 610 u:^ing available soil and ground waler data as lines of evidence, 
indicates Ihat there is nol a significant polenh a I for vapor inhesion al Building 610 under 
commercial/industriaL recreational or lesidenlial land uses. The evaluation was performed 
based upon procedui"es iireseiiled in Guidance for the Eviitnalicn and MU\g<slii>n oj SitbiUfjacc 
Vaitor Inirus'son lo Indoor Air. Inleiim Ft'nal (DTSC, 2005). 
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Table E -4 

Ground water -Based Soil Gas Parlilionin^ Calculalions 

Building Dill 

Prcsido of San Francisco, California 
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CHHSL - C»lifonii» Humiu Hrillti SciErning Level, SoilGis [^vcL'i Building iv i f fi E nglnrered Filf, Tablr6 CCal EPA, 2005) 
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APPENDIX F 
Procedures to Cakulate tli* 95% UCL for Benzo(a)p>'rene 



APPENDIX F 

Procedures to Calculate th* 95% UCL for Benzo(a)p>'rene 

Commissary/PX Sludv Ar«a 

Presidio of S^n Francisco, California 



Al the Commissary/PX Sludy Area, five soil sample locations wilh exceedances of Ihe 
applicable site cleanup level for beiizo(a)pvrene (0.027 mg/kg) are aiilicijiared to remain 
in place after Ihe implemenlalioii of AUernalive4 for Accessible Areas. Specifically^ 

e^ceedances of ihe applicable soil cleanup level for benzo(a)pvrene ^^OLlld remain at 
sampling locations 6OOCSB06, 600ASBOU 613SBI0. S15Sb66, ^nd 625SB03 
(Table F-l ). If the area is nol cleaned up lo saltwaler proteclion levels for theCrissy 
Field Marsh, Ihen an exceedance of the human health recreational cleanup level 
(0.065 mg/kgj would ^Iso remain at sampling locahon 600ASB09, which hes outside the 
saltwaler ecological prolechon zone. 

For the shallow (0 lo3 feel bgs) uncapped soils within landscaped ^reas that would 
remain onsite under ihis alternative, Ihe 95^ Upper Confidence Limit (UCL) of the mean 
value of thedat^ set was calcnialed and then compared lo the applicable sile cleanup 
level to determine whether Ihe remaining exceedance(s) would present an unacceptable 
heallh or environmental risk. Thec^lcuhhons were performed in conformance with 
EPA guidance (EPA, 2002|. The calculations are shown in Table F-l and are 
described below. 

The first step in performing the UCL calculation is to analyze the data set to evaluate 
whelher Ihe d^la distribution approximates either a normal or lognonnal datadislribuhon. 
A visual inspection of ihe data for these consliluenis indicated thai ihedala for ihis 
constiluent ^re approximately lognormally distribuled. Therefore, a lognornial 
distiibulion was assumed for the data set, ^nd Ihe 95^ UCL was calculated bv the Land 
Melhod(T^bleF-l). which uses the following equalion (EPA, 2002): 

UCL=exTix-\-—-\- ^' 



2 v^^ 
where 

UCL = Upper Confidence Limit on Ihe mean concentrahon 

1= ^nthmetic me^n of ihe log-lransfonned concentrahon values 

H= H-st^lishc 

J = standard deviation of Ihe log-transformed concenlration values 

fj = number of samples in ihe data set 

Values of the H-stalishc can be obtained from tables in ihe published literalure (Land, 
1975}. Samples wilhout detectable concentrations were assumed to contain the analyle at 
concentr^hons equal to one-half the delech on limit given for Ihe sample. However, given 
Ih^t the calculahon used log-transformed concenlrahon values, the delech on limils ^Iso 
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required transformation. For ei'iample, a detection limit of 0.005 mg/kg was log- 
transformed according lo the following equation. 



< 0.005 -In 



°'»^1= -5.645 



^ ^ 



2 



In cases where fiefd duplicates were collected, the concentration values of Ihe Iwo 

samples wei"e averaged befoi'e perfonning ihe calculations. 

The resuUs of Ihesecalcul^lions for theCommissary/PX Study Area are discussed in 

greater detail in Section 5 J .2 of the Corrective Achon Plan. 
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APPENDIX G 
Evaluation of TPH Dilution Attenualion and R«tardalion Factors 



APPENDIX G 

E>'a]uationof TPH Dilulioii Attenualion and R^tardalion Factors 

Commissary/PX Study Ar*a 

FVesidio of S^n Francisco, Call fonii a 



Soil and ^ouud water analylical dala were collected in Ihe vicinity of Ihe Commissary Seeps 
prior to ihe Interim Source Removal Aclion to evaliiale Dilution AHenuation Faclors (DAFs) and 
relardation factors (Rs) jTreadwell Ss. Rollo, 2002a). DAFs indicate tlie reduction in 
groundwater concenlralion thai occurs through atlenuation as a conlaminant migrales 
downgradient. The relardation faclois indicate tlie general reduction in velocity tliat a sorbiiig 
compound undergoes versus the prevailing giound water flow velocity. The empirical estimahon 
of tliese parameters can be affecled by a number of faclors including stratigraphic telerogeneity, 
anisotropic groundwater flow palhs, and sampling and laboraloi"y analyses. Tread well Sl Ro11o» 
Inc. (Treadwell Sl RoIIo} reviewed Ihe DAF evalualiou perfonned as part of Ihe Commissary 
Seeps Interim Removal Aclion and documenled in Appendix J of X\ie Drap C'lmmissary Set/is 
Interim Source Removal Aclion Rejioif (Treadwell & Rollo, 2002a) lo assess whelher Ihe DAFs 
and Rs eshmaled support Ihe Tiiist'scuirent proposed Phase 1 and Phase 2 Corrective Aclion 
Plan {CAP) implementalion approach. 

As outlined below, Ihe DAF and retardation factors estimated support the Phase I and 2 CAP 
approach as total petroleum hydrocarbons (TPH) in the Phase 2 Area soil and in gi'oundwaler 
would not migi"ale to the Crissy Field Marsh at detectable levels, prior to Phase 2 implementation 
in200S. Because delectable levels would not be attained within a 1 50- foot or more distance 
from Ihe source area by 200S, impacts lo water quality' within the Crissy Field Marsh from TPH 
in soil and gjoundwater within the Phase 2 Area are ix>t expected lo occur pnor to Phase 2 
implementation. Additionally, these estimates do not account for TPH degradahon that is likely 
occurring. 

The DAF for a given contaminant is calculated by taking the ratio of the contaminant 
concentration near the j'lresumed source and the contaminant concentration at a sampling point 
located near the downgradient edge of the impacted area, [f the value of the DAF is less than 
1.0, it indicates that the uj'igradient sampling point is not located near the source area. DAFs 
were calculated along two lines of points oriented north south and trending through Ihe 
Commissary Seeps Interim Removal Achon impacted soil (Ti"eadwell Sl RoIIo, 2002a). Some 
DAFs for TPH as gasoline (TPHg)and TPH as dieseUTPHd) were less than or equal to 1.0 
indicating that the upgradient sampling point was not located in the source area. The DAF 
values > 1.0 estimated for TPHg range from 6.7 to 9.6 and for TPHd range from LI to 18.2. The 
DAFs estimated for TPH as fuel oil (TPHfo) were less than or equal to 1 .0 because TPHfo was 
not detected in groundwater at three sampling locations. The DAFs were estimated based on a 
30-foot transport pathway; thus, the TPH concenh"ation would be reduced by the DAF every 
30 feet. Given a 150 foot transport pathway from the FTiase 2 Ai"ea to the mai"sh and the above 
TPHg and TPHd DAFs, a TPH concenfration of up to 2,000 pg/L would be attenuated to less 
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than ] Mi/I- before reaching Ihe marsh (Section G.l). TheTPH concentrations in ground'water at 
the C ommiisaiy/PX have generally been less than 500 MS^- 

The Rs for TPHg, TPHd, and TPHfo were estimated using compound partitioning coefficients 
and pairs of sdl andgroundwatei"concenh"ahon dala. The average calciilaled R values for 
TPHg. TPHd, and TPHfo are 10.6. 62.2. and 354. respectively. To assess tvhelher ihe Rs 
indicate migration lo the marsh from the FTiase 2 Area is possible, a groundwalei seepage 
velocity was estimaled as were the limes for a given TPH concentration lo iravel the 150-foot 
buffer zone between the proposed Phase 2 CAP area and Ihe marsh (Sechon G.2). TheTPH 
velocity ^^ould be equal to the groundwater velocity divided by the R value. If the average 
groundwater velocity is 450 feet/year as eslimaled using site-specific dala, then TPHg, TPHd. 
and TPHfo from the Phase 2 Area would iravel 150 feel to ihe marsh m approximately 3.5, 20, 
and \ 18 years. 

The DAF and R calculations are presented in the following sechons. 

C.l TPH Dilution Altenuation Estimate 

DAFs estimaled for TPHg and TPHd at the Commissary Seeps [Treadwell & Rollo, 2002j had 
the following ranges. 



DAFtphe 
DAFtfbj 



6.7 
5.7 



9.6 
18.2 



Because the DAFs were estimaled based on a 30- foot transport pathway, Ihe DAFs have been 
applied in 30-fool increments or the assumed concentrahon is reduced by the DAF every 30 feet. 
The range of eslimated DAFs grealer than 1.0 and an arbilrary TPH contaminant concentration 
of 2,000 jig/L were nsed. TPH concentrahons delected in groundwater Ihe Conimissary/PX 
Study Area generally have not approached ihis level. 



Transport Di^ance 

(fcti) 


1) 


.^Q tn 40 


J 211 


1511 




DAFs 


Estimaled TPH Cunt:enlr:i lions (mi/l^) | 




TPHg 


b.l 


2.000 


m^.^ 44. h . 


6.7 


Q44 


0.15 




1 


9.6 


2.(H)D 


2Qt(.."< 2! 7 


2.3 


0.24 


0.02 




TPHd 


5.7 


2,000 


350.9 


61.6 


10.8 


1.9 


0.33 






IR.2 


2,000 


109.9 ' 


6.04 


0.33 


0.02 


0.00 





The highest TPHg concentration in gi'onnd water at Commissary/PX m ihe Fourth Qnarter 2004 
was 460 |Jg^L. This assessment indicates Ihal even if concentralions in ground waler were on the 
order of 2.000 |.Lg/Lal ihe Phase 2 boundary, deleclable levels of TPH would not reach ihe 

marsh. 
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G.2 TPH R«lardalion Estimate 

The average eslimaled Rs for TPHg, TPHd» and TPHfo at the Commissary Seeps are indicated 

below (Tread'Aell & Rollo, 2002a). 

Rtph£ 10.6 

RiPEfd 62.2 

Rtphi. 354 

Seepage Velociry Calculation 

V = Ki/n 

V = seepage velocity 
(Freeze and Cheny, 1 979) 

K= effective hydraulic conductivity 
(Source: Ti-eadwell & Rollo, 20(Bc) 

i = hydraulic gradient 
(Treadwell&Rollo, 2005) 

n = effective porosity 
(Treadwellfi Rollo. 2003c) 

V ^ (0.0173 cm/s- 1 in^.54cm-' 1 fl/12 in - 31,536.000 s/yr) (0.01 1 ft/ft) 

0.437 
^" (12:194_ft/yr)j0.0ll ll/f[) 
0.437 

V = 450 ft/yr 

Time required for groundwater to travel 150 feet 

T, =dislance/v 

' = 150 ft/450 ft/yr 
= 033 yr 

Time required for TPH in groundwater to travel 150 feel 

V; = v/R 
(Drevei; I9E2> 

V; = velocity of contaminant at plume mid-point 

V = gi'OLindwater seepage velocity 
R = retardation factor 

T = time of transport 
D ^distance of 150 feet 
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TTPH£ = distance/\i 

= 150ft/(v/RrPHE) 
= 150 ft/ 1450/10.6) 
= 150 ft/42.45 ft/yr 
= 3.5 yi 

TifHd =distance/\i 

= l50ft/(v/Rr7i.:d) 
= 150 ft/ 1450/622) 
= 150 ft/7.23 fl/yr 
= 21yr 

TiPHfn = disl^nce/\^ 

= 150ft/(v/RrPHE.) 
= 150 ft/ 1450/354) 
= 150ft/L27ft/yr 
= llSyr 

The ^e calculations indicate Ih^l it would take 3.5 lo over ICO years for TPH to reach Ihe marsh. 

Assumplions 

• Seepage velocity is assumed for linear flow only. 

• Hydraulic conduchvity and effective porosity u^ed in ihe calculation of the 
giOLindwatei" velocity was taken from Ihe Dicijl S\le hivesltgafUm Ret?orI, 
Commissi ry/PX Sutdy Ai ea (Tread well & Rollo, 2003c j Table B-1 Geotechnical 
Pai"ainelers. Resiills for sample 600SBS]02[5.0J were used because it is a sand and 
has bulk density and porosity values similar lo the ones measured for Ihe Commissary 
Seeps DAF and relardalion calculahons iPrajf Commissaiy Seeps Inleiim Source 
Rertiovai Action Rcffoil Table 4). 

• The hydmnlic gi"adienls wei"e reported in the Dmjl Semi-Annual Grouiiiiwafei 
Moiiiltjyiisg RepofI, FirsI and Second Quiirleis 2004 and Third and Foiiilh Qiiailers 

2004. [Treadwell Si RoUo, 2005) The values reporled for 2001 ranged between 0.011 
ft/ft and 0.017 ft/ft. The hydraulic gradient (i) value used iu groundwater seepage 
velocily calculahons (0.01 1 ft/ft| is ihe sleepest gi'adieni which will give ihe most 
conservative number (fastest flow). 
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